Distributions of the fertilizer production function in relation to decision-making by Tramel, Thomas Edward
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1954
Distributions of the fertilizer production function
in relation to decision-making
Thomas Edward Tramel
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agricultural and Resource Economics Commons, and the Agricultural Economics
Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Tramel, Thomas Edward, "Distributions of the fertilizer production function in relation to decision-making " (1954). Retrospective
Theses and Dissertations. 13274.
https://lib.dr.iastate.edu/rtd/13274
NOTE TO USERS 
This reproduction is the best copy available. 
UMI 





A SttS.fWi'iia.tiios SiSssS^SsS lite 
te .IhiaFteisl 'yoWSytaiBttfe iC 
mmmm m^Lmmt 
. ' - : r '•• .  / ' •  • • • . .  
• -  ' ' ' •  •  " *  
Iff^  
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP12192 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP12192 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 




•' frnx m 
S H R i ^ B 0 ^ ^ $ € ®  • • * # • • • » • ' • • « « ' « # • * # • ' • • • « •  3 »  
WMtM W %WSBMS&Ki * 3 
tmmmmm m '^k'.m mmmmm . » . $ 
Kms' iM wwMs BMiimftiff •«•»••«•••.•. %h 
mms .jw eiiKxysiosg. . . . .# . . €% 
. » . «  . • »  »  .  •  •  .  •  #  •  #  •  #  #  •  *  • ' *  « t  .  
r i i n ^  
lii. 
w$m 
1 Coafa yields tstotalaad fjitm wm^n «f 
ait9e^% Selte AqprtMst Stette, 
Stoaarllle, Mississippi, 1921-1952 •#»,•».... 6 
W&%» t C!«pal8«a rtf itePi^ e la 99m yi»lM fw 
iiff^ yesfe x«t»t &t Btl'ite Wmmik 
1^ 1-3^  . . • • 7 
irtba# 3 Results edf fitting various typ«t fuaetions t©  ^
dftts  ^ SiltR 
Sfcfttios, Stomvilis, mssis«i»i, WSl^Wm* . . . • * If 
lsiil« k hmml mm. mm®tm to wittw^n 
}k»l^  S%B.tiea, StaMirillft, -
«»si«ii»i, 1921-1» n 
•Mil® f |lii||Na» i^» to varioue levels crff rdtrogea, Iteli» 
'iMMlk 'S^srlMiEt ita.ti€»Bi|» StmnrtUe  ^
iKmiiMMi, 1921-19  ^. m 
ig l^A € Mmw @iP te mriou» lnr«ls df -
Suite Immlb &pir^ at fNtetim  ^ StMiTtllD .^ 
»»#i»iiiWi, 1901-1952 m 
W&M 7 ?ljrat «ai& mmssM.^   ^imml t@lal 
feilpimi fwiiMiMi 'fifwt teimtiims <9f  ^
amnp! tm»ti&mj l^ lte 
Brara;^  iKpeiriseiit Statl<m» St0»rriU«|, Mjititfititif 
li^ iii 8 wm  ^praffila^ajs »it« fm mnA ymmt wa at |l.0€ fer 
aad nitro^n at $1,1T pet" T| PouM inereiwiBt, 
B@lti& Bnwb S[^ ¥&aist SUKkim, itoatt«llli^  
msjsiiMiiiipi, 1921.195s m 
§e^i»:9 Besulte of fitting varimai type tamtiem to th® 
mmM, mMm, first md. tbM #wrtil« 
rmj^mm tm l«v»ls «f Balte 
laraacii ttetiiui, §i%m«wiXI»t M i^sistii^ it. 




Sta.%t«, Stwvm*, ms»is«t»f|, 
i9ai-if5g . . ST 
First and eeeoM fierivatives of salscted 
plaEBiiag total respoMte fuactioB® and ftot 
isrlimttws -ate 
m&pmm tmetiMm  ^ Bslttt Bxmadb 
Stotioa, Steorrill#, ffisslsslH l^, IfSl-lffg* 
Safcl# m g€ »it p?afi-Wjle wat®#  ^altt^ ^a 
tmls%Ulmj^ Mm 
at ,^06 jter bwshel a«d nltro^a <at $1,17 per 7  ^
pound ixicreiRent, Delta Brsaash SsjNsrtmat Station# 
St<wwill», 19ffiL-1952 ....»##. m 
liblit 1% lste» adP nitragm which would l39 useA follcwiJ  ^
wioii® plioalBg |afoe«4«Wri> ®®ya at $1.^  
=bwsl»l iM ©itfotfttt St p#r TI t©naa 
taepeaseat; Ifelts Er&aeh Sxperlaeut Stettcjo, 
M««4#si»»4, 1921-1992 ..... k& 
fW>l« A Cest a? BitTOgeja appll«efd f^ llwlBg •vmimB 
plaaftijog proe«4uifes, com at fl.06 pejp bussliel 
iwd jaltr^ n at #1.1? pef tf fcmna tasmmm. 
m 
m%tM If Aiamal respoase® which would bave been oTataiaed 
i«is»iGiw ftisjaoiBg pm»te9@j* «.t 
"bttAsl «aA sltjsN^a at .^17 'mr tl 
pmeA lw»«a«i»t, ltelt« 1&p@ifiMr«it Statt«  ^
StojKvlll®, lasslsslKPi, X9Slml9^2 m 
&¥lj® 1$ Vslus of responses wfalefe. would havs beea 
eom at |l.06 ljushsl, altrc^n at $1.17 
7i t©«i9d lawwaa ,^ Ifel-toa Biweli lss3peyi*t»fe 
Stati®% St©iiwrlll», Mssissiiiplj, 1921-1952 • • « 
M%1m If Profit® fycMft use of Bitrog®a following various 
plaiM9i«g ptwaawms, eisra at |l.C  ^pir ibwli®! 
ana mt .^It f«aii 
B@lt& Wstmsk a®«ri»Kt St«ti©ii, St©»rll3^# 
Masisststi, Iftl-lfP 
* 
Utele H Array ctf s«raflte tram use of nitro^a 
folXcwt* wmctmm i^ aasdisg ppowtiw®#, COM 
at $1.06 per istutfeel and altrt^ a at $1.17 pej* 
tf iwmmmiAf Itelta Iraael* a r^l3®»ttl 
Station, Stonnrille, Mississippi, 1921-1952. , m 
»1« If Sft-bezndmtim m«t profltiS)!# ^ 
tm mA fm», mm. «t $1.06 f«r 
tousliel and nitrogea at $3*50 per 7  ^ pouad 
iMrewatj^  Etelta Sta%iM> 
StoasTllle, msslaslppi, 19S1-1952 m 
Wbl«' SO BtttmedrnMoft €# mm% iwofitc l^a ra;^  dt 
for @®l«<stad planeii^  
e&m at 0.»O6 fur iM i^ tx>@|piii at f3 .50 
pir 7  ^pimaA Q@ita Bransel 
etatiis, St&mwmM., 1$S1»195S* . . . 
IfAtili fl Bates of nltrogisa vhleb vould 'ba used TolloH i^ag 
various plazmlag proce^hareS;, com at |l.06 per 
aa  ^Mtrogeia at $3*50 |Nir 7| f^ tad 
SaemmsiM^ l^ lta Kramh l^^rimut 
S t < » n r i l J l « y  m r n m B i m i t  1 9 ^ * 1 9 ? !  # « • * * « «  
® Cost of sltrogea applied follcwlag varlom 
pliBMKtfflg prStofclteBMiS# c«3ra at |l.o6 iwsr 
at 13*50 mr if p&maA tmmmmA, 
Selta itati@% 
tS Iw®  ^3p©i®«Bi»a wMA mmM fe««« efet»ij»i 
follc^riai 'wmimB plJBamix^ pmrnAmmtt, mm 
at $1.06 per bxa»bel emd attrogen at $3*50 per 
7| ^Belta Brsmch 'Usqg r^iaieat 
Station, StonsfillA; 3.9tl*195t» • < 
aaila il f&Xm  ^»®«paias»8 vMefe wouM lam,.,!»«», 
otitftlnsd foUiwiiag pl«nts« 'grmeAmvt^, 
em» at *^06 per 1»ttatel «Bit aitx^»pim at |3*50 
p@r poo  ^Umewat, Delta limnelit &iprl»»]^  
Statififfli, StaBOTftHa, j^ glMifpi, 3.9a»l95®- • -
mmM S$ tr^it® fmm w» ,«r ^tre^a follotrii^ vmttmm 
plsmim procedures, e««Tgt at |l.o6 per btisMl 
aad aitrog®a at $3.50 per 7  ^ powid laer^ iaEfc, 






 ^ Array of profits trm use of altro^^ a foUo t^ig 
' rasti&m cma at |«r 
l3iisl»l and aitrogen at $3,50 7  ^po«md 
laereaeat, Ifelta Branch Sc r^lHient station, 
Stonffville, Mississippi, 19S1-1952 .*»..•••»* ST 
M Correctud &um of Bqvaa^s and csfoss |>roducts 
for date, tosuuii 
1^1*1932* « « » • • if 
S prodtoetivlty of Mtarogea m% WBottmm 
iMmlMf B®lt« »i»Bh Sfyntim, &tmm» 
rilM, mnwirntimi, 1921-1952* . \ . 68 
Sj^ i# e laiafall aad tei^ rattira June-August, Delta 
BwawSt lstjs«3pl»at St»tio% 
»sst»sl»l, 1911-1952 % 
••'Sii'i® '5 CospHPiiNMi c# m^mim eoeff®f !£»»» ' 
pf©i»tl©a fwaeti^ Mt f«f e«m-atti?©#« iata# 
• B»i1» !»*»& 'Samtimmt 8t*tton, Stowvill#, 
1923.-1952 n 
fatel® i «sf iwil^ riss t® fitttm 
e«3#eted flMmiag Bi%a€& 
1921.195a n 
l»3lt ? Wel^ ted 8«a» of sqtaares and eroas products for 
Mljeuliitiaii mmskf sMdlaa  ^ ftrat fnirtiltti aui. 
tMi^  twrtia# Delta lwB»h 
1 ^ « 1 9 $ S  . . . . . . . . . . . . . . . . . . . . . .  T 2  
W "Kl RaHWWt • fi®ISaHeW FSigS®r 
XI mAmm m 
wmmmm, 
9m if'mi^sAms Mimm, ItpivilMiui 6f m-tara 
ite ippitet^  il« j^ rttetisa is W0% wm ic M- ^nm^mmi. 
wti^ smA its 'prateti<» Tmrim iMa  ^ Wmm:, .pliM wst im. 
niii ftt 9@£n:fe in %$m fm of d.t 'MW 
tete« 'Stan* In |SF@1.1W4 .wS--As ajy 
"Hw 8i^ 8P^ps*iiiw #wS MiStol' taftn .jfnig .^ i^ro i^rSBSstiy 
t# '«ty»iv ffUtt fti -iii'i&'lte' tetel.. ^«i» ^  
sdM» m the mm 'im mM mt. it fiimft. ^ im* 
M sMitim ^ 'iitit ma^t mmt^iMyMmmmA iNwt# iprdteiim dt 
t^smmUMrnsp .mm  ^ Mi» t^ism M -'fbt fwet 
'fw l^i^ tit^ '' ^ ni.' «aM9 t^«6f'cn %m m^mm 't»jiM3jiiiiiid. ]0-mmam§, 
WtxwKitB Is jgaaMiyiiti ipt sii* niMt' ittw w r^aflielji* (bC 'iwfcbsy M  ^
. -1-
Ite ei^ tewi  ^ MHi '^ tteur ipm  ^'(ef ii«N(^ te«ys« 
Cte tte @;tet MAt  ^ «#. .iiiwiiMiirti |iirt«« 
immm m «. ite@4 wfi^ ..IM' weliit llwi wmy 
gr^wpi M' pKNtewsti'* ilHi fmmmt ' 
'fal#l^' 'Snrw Xtnltiii at' 3y»iM»t •^mm pnet^i«a gkmt mm wt^f 
fi*i@i St Ite .pretef% -««' 1M i»M* Ste« 'iMt« .i» imm-p It vl31 %« 
iy»8i«iia iMs Utait .prtM liap«. nith mw^mixssiy* 
1. lyi iuK»d in tbl@ 8tu  ^n lari 
fHRiik»itl.a:i fl3»d exeept veftlteir* 
ff^ Mi Win im^ 'i^  "tmtmtf @f' 

3 
liM  ^'l^ tiftilplst# imm ©stlarteA ppotott«.fwe%l^ 'f«r ttf»ii?#ab 
•®«*l«tfttsw®3..«i^ tioas» -M mast of thes® hmmrn, pf#-
••Itowtim fwiittowi mm ^U'mmtmm^'fm.tk »i*l« fmm m im m 
• 3. 
' ii®# «»tt«Rtta pwdtirfelw foaittMi' f« 
atlfdftnl' tfp>« ®t.'l9i® fmm tm «&» f»ai» 191? • -i^ia ^ ia»t 
'•fMpwai^ ' inA feed, «ad «piftt%iys  ^« i^9Wb as 
fWlA2jSS* All *BSyilO»& iM •*<»•'*"^KWnii *ww»yh 
lifliw* ssSSsiriNS a proihisSSidB.^ fWstSfiW. .jtewi'S®!# sySetilSw  ^
vwUii' iwMi ffir  ^ ll» mmm mlmm df 
<itfjW ;^iitiilfc«iMil, ®imlBBB%l!@Be iia eigwlettl^ WSi. ai!W<»<^«ittt1 tewft-t Mmmmm-kimm-
•^ llpSSsl. ftgi tSUi'* 
StewKBS'A  ^if^ lsiifii Iwiw' .iwslJIssA 'tiwS 63Jti8BSt6 sffsNt'te 
'@f^ ' fi,*MS« IteWIMKP# IWW %«9«g SWBlilWA. "titeS mStilWBE 
iA iMiPte is m9mmm te  ^ fwiMi. 
later 'itiil Viiia»«miftt im 193!^   ^
It is m emmm mmvimm tm f toM te f l»l 
•toeS vMttti'liii. tlm MMi fsySllSiWBW te' ite) 
MM §@11 i@ Bc  ^ 13ii» mm 9@giil.tit troi fme- to fmm* 
fairia.ttaa ia wmdli&lii a»& «iipttljaJ9'm 
mm pKMmUr a<sM !^^ A w .Mi|@r ttftfWiiUjs 
•§# !«%• frodttetion f«stf«ii m mm&m ^msem  ^fmm fc»Mii.««. iSi 9 .^l00it. if^ i^ ,.: 
%• f|*»3f;, iitM«it%ii» wm» rnximmmit ^m»m&a. -tee 
asftltflji m&mtijm^ MQommirica^- Iti 
%« @» ipa, §* §. cijUaftti® fiwrlepi mmrntirn 
fimM «A wl^ , rf ,A»p4«a3.t«»l iiii«i^ . Pt Pt* 
-liSI.-
% 
ii n lorm CUMlUifi  ^
^^ UUifi,lig SSBSSW'Ste. IA SiftF®!'®!®®' 'SWl^ iSflSSSS '%© tdw 
w»i  ^ itprt® @f  ^
ime Mitfly i^mtie etsilf'tiMi. of ' 
/ 
ftltos i^a ta iStei la -A® itat apqw?! 
ists @«teCTd  ^@«a yt«lAs stia^a <®ff|.J^», Iteii*- "fmlr %« |p®d* 
eoaditioBS yleia  ^efetsima frM 0, 
mm 55# S8 ¥wb®l«, wi^ petit^ay. Mti -f*-!** 
aiti^ ^» y4«Ms ^otoi" ©#aiiti®ai ins#* :it.^  fc|, $% 9M  ^  ^TmsS l^M, 
TilSpiQ%l.fV!]|$*« PPd'ilillto'tillCHl Gi£ %||* telbl' is 'KlliS' •iifftffff'wi* Uttilffi#' 
inpljte# fK« i^<»«» fcr meik* Qm 
iiii Tftmliswi tsttS#!' ssttMiSlswi' "^ bi' ^ #^01* nftSBS' *EsdbP' ^1 
It ws ^©Sste f^l. "Ite'' s^Ss i^dSispBS •ps^wawp'i# i»®i4 
wit^ wsm fvm^mm* Se irnrn^'^mmm' U 
#i©«d with m »i]^ |la M is-.fMii vilit. 
«»ijft id protoettffla. iataa»rt«tt«i."li.» •«#' laefc 
* txm eaiirlttia. tet» I® iMr* 
%• A. Spiafcis* f^ ytmsw e<M» f«P M|^ * yt»M«.  ^ *««i ©wi^ ii» 
liqprlja»»  ^§mtij@m 19  ^• 3#« 
%liiA. ». It. , 
%Krl. i* Wmil^ * Mmmdm  ^ 'iUil iwMwrt*' 
HIP. Wm irnmp frnw^trn-mn, if|f« .»• W. 
. f 
mm fmt ^ s%ii%' mm Wwm'^emmm ftl»« Mi 
'WMSmtimm «@®ri»«y m mrnmm #f i^ mmf Bsptftaeaefe., »•• 
slss l^ Statics*. Wmm inri« tte ftx* aitm 
•yieMs @!&e& *tAto»€ ift«fi«Ht»iwMiii«tati i^sfes 'leliai SeaNielaftsfe 
StetifflR «t mmmvUM, Mi»*Uiitipi frm 2,^ -1952. 
AWk ifir%f» i^[ijiti» "dm'^  jiHL#i-Ml VIili til>11 ri iff •^ f^ wa'rw'Viiii j|'*ifc #iiiii-iiimiH "jf riifi'<• iwia"i Main-t-^ 'il" -*»• Wm ^AW%m p l^^ relS |lS l^r«laPiPNl ^ 
Cfaia« 
As 4s' I'Tfpifft'lj.y 'SWS# wtett' Airtiit s®#- swiS .^ Ss  ^s$* wb 
&% tesad,*:- Xsi'^ s  ^fettrt 'tite iWPt®ft *faO' t®ipF ItoSt 
'*#^1'' SUS  ^ 'I^ IS^S W&B giU itfcit'fe IMQp^SiSil 
ygS^bwS XS' jfifiyft l,-^ . 1I8S SB.®8SSUiSl8 mx '^ 
nlmiy tk% tte 'M i^t if&t# @f «i^ im%%m* »m&!, wttf^ OM i^Mi «# ite 
f«?- m@mmi€ $& •mmmly 
AMeiMtiiiM fuaetiea. If#ar •titteisaaiea mr .e£wa sessr "twE.4 
'fee f <»« 
Y =^(%[ %]%%•*• %•> , , 
^m f »f«if» «©» yfe'Ms:,  ^«r«*» *® attwpflii iipil«4,. 1  ^•t#f®»i %® 
waiter isteiitt»,. «iA *••• ,1^^  »i&» i0 Wm #%!»* fi«tei» ^  
frtiuctios.- mm mw%Si^ i«- -t© tte- iftght •%• i»  ^ tfpittei tJiiltit*®#. 
ttet all #in»fetw<tt sr@dtakM@tt ^ettwp i^oi •isltawsia ihsbMsA -h  ^ ImM WIWPWW^F •wfi'^ IIIPmf-^ i^irmm-w/r wKmm jp* ip.wk^ei^  wnnpsii* . -wwr *^ ||p4||^ -""i '"' ui.-«»w - • • - — - --—r —t.  ^—r—-v •>• 
wimirn f«ars, #»• t® ^  •«?  ^,iw«tfi«ii «to.t all ^ fiietiwii 
©»«*• -aia ®stM«a aaft *»»tlir -mmMimm mm teM 
• i 
'WMm 3,* cfetclaii frm veatimm fmt«» «dP attr«ii«s, 
Statiisa, mmmilMf 
if 
ftiae . . . gtlgpftats mm 
(Wsbals) 
1921 %0.5 ifr3.S Wt.5 
1922 SS.T , 3S.% %S.i 
».3  ^ $1*1 35.1 %e.9 -^.t 
^4 .. 
im . m*i 3i*s m*3 p*h 
1  ^ .^3 • • 30#t .^0 %.« 
1  ^ P,9 . 36*fc li.O f0*s .^s 
192S 31.6 . ^4 %*3 55.9 
im m.6 i%*f ti#i ms ms 
19^0 %I.O ,^9 ^4© 554 5T4 
1931 %f4 *^3. ^3.8 ».? f53 
lli4 .. 15^ SX.t S5*l' • m*3 
1933 154 164 l8.i» 22*)^  
193l^  12.^  1 .^2 194 aS.O f^»0 
IfSf 114 . M.8 -tJa «.% • s$s 
liB.0 32.S iS4 • 15-2 ' I9i0 
19ST 11.1 ' t£*l 20*a ^4 t$A> 
1938 J^»5 > 15.% 'iX*h a34 • m*5 
• 31.2 ».8 IT.? 8IJ 
19^0 %t.9 i»9.3 58.9 57.9 
19^1 30.9 3S«% .^S i^ l.7 i^ 3.5 
19i^ 2 29.1 ^7.^  5^ .^3 
1^3 15.^  «>.!  ^ 30.^   ^
1  ^ 11,6 1|*7 i6.f t3.1 2 .^3 
19^5 1^3.2 1»8.9 Mt.8 65.^  67.1 
im ».t' ».4 .^9 . 55.1" ^4 
19^7 ».l ».0 39.1 
19  ^ ».9 «.t 31.7 3S.^  ' %14 
1  ^ 39.6 HO.O k3*h 5l^ A 624 
19^0 §7.7 30.6 39.^  H64 50.^  
1951 M.5 as.® t7.9 38.^ '^  33.S 
1958 • aiA i|.2 ,^.9 ' ' l^.« 
,^s UU.O 

















28.7 • ^54 
63.8 67.2 
t^ 5.6 •504 
57.9 • ^ 4  
33.9  ^ '3S.9 
ai.9 'taa 








f^mrriM 1. i^a»wi# Sara fSfrfeS.H««%J» M ^  
Stlift* Agri^ tw®! tttttiiM Mlfftlto 
ittlA f« 19 .^1952 fr®a 







"g %• .n 
0. 1 
f co urxtniftHoo * • 
o o o o o o o 
m OO m cT ro <n m 
^vo ehtuyq CO coF-fH^ a\^ Jt UN 
00 ettCO l~-r-» o tIN m m- <»' «)-« % 
«n jt' ^  Jr-1-
j± u\^otm Q Oh f-< <*100 f~ OS-st 
« » •' •" •' • • 
iTJi' t-r o\»Atf\o H »H H 0\ l#>5} ^  CO CM CO C— H Ol O dk «t «( '<t % -'ik 
 ^{two r-co 
vo OO O^VO c- r4 «\ 
• :• •' '» * ' * • 
o c— OO oj !r- awa CO OJ lA  ^r-i H H H CM Pnt- i-i 
* * J'-*4 
od CO CO CO eo CO CO CM » (4 Oi ei p* pj f~ !*• p* r~ f~ t—r~ 
. <K - m * 
Ol Ot Ol Ol 03 (M evi 
ipii 04 if*t f4 fi r4 i-i 
©• e4 m jn -^»%'« 
i«ii. 
* f^ KlM 
&, 

































ii ^  
> #4 
% ^  & & 
' 4 " 
#> •»% ' 
^0. ISiilS f f i  
<4- » 
III 
V § E -
:«iii;f||jt»l|5 
 ^» *<11 
gSgR 
^ *t 
u U ^ z i  
_ W --Hi Hi W 









u H ' S '  s i f  
I I 





il' # mmg AB SBSfie Imrolved. nMKi -mtuik- t|w I'aiiiMm* 
mM^mA t«r iii4ividufia years aoes an excelleat  ^dt^ iwiitJEii -Wte 
Fittiag f«®<jtlO30ii 
' :- ••»ii»#fNt«iilijiiis*.1;- am^mmt: 'tlyire tMM USstttm m%£iAm: gyw )SEk 
mw e l^M fl^ te cm t^ ieM ite iiff«»t8l &|ti'@gia 
i«83E« ifl»lt«d.^  SI®M» «» f80M i^o«» ir«ft f4tt«4  ^Wm.mmm «f ail 
»#itirt«i '.iwwft, -fe -^itoiwiit fm « gii>«« ^wr, tl# pttMm  ^
i^ siauitieltr  ^ mi^^A mm 
lm .wea. Wmmm, Masm neftt^ r iiiti«»t«A mmUxswM ttim- -
i»««at 1® mdMmaif' mw^99tm wsm *»•€. ^  
2 
ealeulatlosai. 
HtM iKe i^wsx %# li 'tg # t^i«'feie#i' 
(2)-.(6) leads to lase soltitioa tsS the fbllowijs® «^tiestt a&d aysteiBS car 
tfifttiioia for «A@1h 3  ^ y^men* 
1. Y a a 4 M 
b . 5£ (7) 
1 
2. f a ft 4 W 4 ®1? 
4 s • 
(S) 
•^feii 0# WlWt iMWilpttt t© tip aif»KP®]«fe ®l®t» tB l^l''"1if«!Wl»tie 
fw»4<a, £.«•, ©, ?|, If, a|, 0, 3"§# ^5, 0, ®t«. 
®©llwaf %«i»g  ^ «®a?i?®lfttt« 
iMilmf utti %® •»« 4iff»i»aw« ®tot«to»a wtog 
%a the ii^ ttaO. fittiag dt tfee fuaetlOBB Y deaotes eosm yields in biwfetl# 
imr ««d X  ^iwli@ii%t^ ..«Rr' fer iMmf in 9130  ^
tmxmmti^ * For ®%mi%y la tte amal X is @®i«A fw %i, # «i '^ . 





"%•• If ss n 4"'^  ^4 
' S" • 
(IS) 
5» f • « 4 4 «i 
s . 
4 '• 
4 «&e| a 
A imp<«iWtM fliw ^ lmm% Sftmreii frotidtee* a i^iipi .pmw* 
<^ 11® ia ite -itiir lisM ft€!ii ftiSJm* 
im ^ • ' 
I* » • T • 
••* 
• t, » ; f -
• a • X • 02  ^ •< 
•%•• A g ? •• ®J 
•5» It 5 y • *' 
' Sttt. ixf •pwimof mm t@ nitrosem' 
:f^ amrti£m iwltef' tliya ^ m imik, .' 
'p».iigpMi!# t® iw0^tm$ Mi 'W 
II /.t& moh of  ^pr@tetiM tmsMmm wtleeted fm tTm .^^mm 
fwm i^m, IMi ]^ la«s€ all •&» mmA. 'imieUfim, m, n MxmtXf 
IimIs**®!!. x^eteMt fwmti,&m tmm ^««i 
#^ml« £«ro. 
V AiiMl^is mm cC T, ^ •«» Wtt.. 1^# «t«-. 
It 
• fm poin«»4 out later, 4% wrn'mmtmi. t© m 
mmrnm mmsaH mmmmmp m# 'fmsUm 
vm estifflsfttd % (l) evaluattsg eaefe.if the aaimJl wm§mm «t • 
•^ miA l«wl  ^ «8®4 ta tto# (S) ejtoiliitiai' 
wfyi Imml Bitr^ sta ftfoi: ^  flpo»« la 
{ % )  m A  { $ )  fttfetng  ^^  iimmMi»& 
im «<pfttloM (2)»(6) te iME fm .3iw»l attwgift. •= 
A 'timt qvmvtiM ft amiJUua-»i)qp€H^ sjsi « ^bliNl 
fwrtila tmmtimvm iittmA mim-^ t^aas priMlyle* tm mA 
mm ^ %pi aiiiai stiaKr» tits ' 
f^ ras r@gree8ioit mi lyi %pi 'fwstiw gftiii tlie test fit* - ' . 
' M tittim t^Mmm ^ ite mm, firmt fwrt&le  ^ io4iwi|. : thl|!€ ' 
miggmm&Mf m m-b^widimA tusm ^ amml iwmti&m-, 
rngmmim w«m tiiwt. imm isrKnwlMft % 
4SVS<StlS % jfAWft'feft** ')|^  estiJWliSB 1IWSSB6# fWnepMytMitit i|^  ''^ %#- SSflP6i»St 
3^ 'Ijb mm d$mmd hmsmm dt m^mmiy wtii 
In tte €smmi®d mt tl£f«iwiife 2m®2s cuT' 
^Sm is£ Mfiwssioa ppciea4iiM» lA «M « fm tiNt 
different type fuaetioss isK3lleate4 la mqmtiom (2)-(6) leftdii to Ite 
@f Ite SMI aM Hfiitsm ef , 
i» imm wm dt mUmaey m^mmtm Wawmmt, mm (d s^^emB 
•mA «imi. «f mtmm ymSmtm in mmt mm Im isetwrprtttti. «« 
wtS^M iiint @f sfums luai wmm ^  
SolttbiMi et •fHsittoM 3n«M ii«i|^ ii4 re»?««i4®a 
aamii&iiim m tte e««t8«t ^ fm mA ®r mt iiffeitot' %i«. iwmi^m-
#itt«4 to tte awm, ftrftt -^ mxWSM, wettia, wd tM,, «i»4 
IS 
nssoMfi f&Ucm' ite mm m ' Wm lM8t fit -pwitft 
•^iwtgi^ A mms •^-•imiAM§». • '^wamm.g «fmtioia>' (MHaJI 






s I 1 
I f » s 
a I f « 
%$ 
S« •  ^fIttla® ir®3siew tyfe fwmtimm t© ^ ®wra*aitr^pii , 
B@lta ftnuaelt SI(WiiriiIft« MfJMiiiHiS9fi;» 
1 *^1952 
'1 '^ ' Itas tkmrn-* 
tffe 
fuss* 
„ , tJLwP , M :te. • # 
Beduetlom 
i»t t® 


























































































































a  m t y r n ^  t  4  
1 # » 4 bX 4 w# asiif«®4w4«^«ap® #»wft«4 1, 2, 3, %# 
% M ^ m T tewlwi t@pfe«l jmxi. «? 
to ftf we 8  ^I ticfiaiwi^  1| f«tial» 
ititoi^ ssa tw MW'c ' 
ms^Mimlmwrn ®ip®«fce» .1  ^tM .t|% toa®l» «l»aA-
f  ^f iwesa  ^ 1 pf^n^tlitsr mtm^* 
<rf ft»it %i«# fm iSm fswrtload 
• #0«fflcJji»tei gpsfttt* -StaBi .®1 mtO. »ipd-
at t&» 5 pufwafe msA 1 fiwwftafc 
O CM 
• « <» « 
mtTv 
^ - -
• "• "• • '• 
J* W rt 
©lit-p WCii t?\ t~ Ir- a> VD o .^ H tA o 
•  * • ' • •  
tr»»-} H in 
u° 
ITS 
H CB Q> Si Cb 
• • •. • "• 
ON OS ON ON Oi 
#1 
« • • 
t I vo-sl-
M f§s di 
• • •. » 
t » ^VD 
'1  ^
m 
'« '• « • 
t «VD ca 
© n® tfv tn 
'• * " <»'. « '• (n • § m m  m i  • « • (Ti trsoi m 
. , , r4 
• • '« « . • 
u\o «n<n 
co^HcqO'* fotnvismoj tsqoMjcot^ 
H W (ft % t-rt 01 «n.a  ^»A I 
Hilt mu 
• • • * • 
VD 
r? 6^^^ H iH 
^©\0 O tAt^ 
'• « • « '% 
H H VO  ^
«k •% «% vv % 
r-| s-*l r4 <H 
o®<nu\ t- rt 
S!S:®» 8«®s: aa&& 
« ^  i  •  •  • •  • • • • » • • •  »  «  •  •  i * US t t t ^ 
itsM S§iS§ 
t~o <ntf\ f^- tn &i mr-i Cit 
m •»' •« • •• m 
mO"^ H ^  
m<iocnmctt 
jf «s|' © i»4 
'• '« • •-
sart SiJl 
^OD o\«N<yk 
s s d d s  











»sii3F»»iiwi f tmt»«ete 
imi 
1 ^5.1 2.871 
8 %.8li^  -.38^  ^
3 k^.k. 1.613 *.2019 % • hs.6 1.580 3.^ ^76 

























658.630 5.^ ^68 .980 
6.83J> .9  ^
677.^  a.187 dok •w**" 
661.71^5 6.1^6 .9  ^
10.911 .968 
1 12.8 g.450 168,070 
2 1 .^5 #4  ^ .336 177.537 
1 Xk,k .654 179,072 k 15.4 4.603 -5.793 l8@#5  ^








































































266.^  ^ 2,702 .976 
..IWS 273.693 1.606 ,988 
-.^ 3 278.187 .482 .997 
1.964 268.038 .978 
5.640 261.951 4,54« .967 
641.286 4.302 .984 













type Itisirfeiea lation 
fuaei- Aw t© fsw eo«f» 1, 
, , a • ,  , . %  « 8®l5NI#Sl0® 
W 
. f f €  1 1^.3^ fp.f® 5.it01 
g 10.1 6.9^^3 -.teS g.fSt .990 
3 12 ,t •.311® 55^.199 2.8!ta .990 
k 10.5 8.915 3.959 5^.3^ 3*m .961 
f 9.8 .198 a.^ 23 ; I3i.tef 7.U38 .973 
•^3i 
5.3as 811.089 i 11.3 7.072 .979 
g 13*  ^ g.f89 .^ 65 i^.S90 .990 
3 1^.2 1*6® .^1^1 835.713 2.^  .9^ 
• %  l%.6 Q.m .7.708 633.1^ 3.3  ^ .992 



















ll,h 3.35JI- 313 .^900 .996 
10.9 .^032 •.us 315*9t5 .997 
l2,i^  1.55  ^ •.1768 31 .^632 .7  ^
U.O 3.015 .910 315 .^ 5 
10.6 .m $.013 311.35a 1.589 .ff® 
k7.0 3.ii07 
kl,o 3.336 .012 325.053 
ua.a 1.^ 37 3S6.W7 
3^7.6 3.979 -1.5'^ 0 325.9S1 






.^g87 28.6 7.375 
31.8 2.6  ^ -.3015 
s8.7 .^517 3-059 



















28^1.803 1.8li3 .98lf 
<..106 285.7^  ^ 2.068 .986 
-.lt^3  ^ 276.it05 .^1»03 .970 
.923 285.119 2.2gfc .9  ^
.^779 281.857 3.0U0 .979 
.99© 
f&ll.# I• •(Cotttimieli 
If 
fftif aM • 
%ypt Mimtim 3jKiiQ« ftms- (feii t® tvm mmf*-  ^
, itw . .It, ... e r8gg»e»i<». a»8rftsai<« fieicafe 
Iplll . 
16.9 I 3.839 kl2,T23 3.837 .97a 
i 15.1 6.00Jt •..361 ^3.653 a.06% .990 
17.8 1.975 -.23S3 i»07.231 ^.170 .971 
I 15.0 s.a33 J».32'f- JH9.663 3.062 .906 
1 lif.5 .163 7.592 24^15.732 .9S1 
IfJA 
% 15.6 1.5^^6 5.571 .81^0 
2 13.9 3.511 -.337 75.963 H.713 .895 
3 lk.B l.3ii4 -.1910 ^.735 145^ .967 
. % lks9 .963 1.570 67.s75 6.735 
$ 1^.3 .019 3.671 65.716 7.2lk .833 
m3 
5.9^ 990.060 k,l  ^1 kk,l .990 
i k2.3 7.811 -.311 998.190 3.132 .989 
$ i^5.8 2.8ao -.3^6 981.035^ 7.1t21 .985 
^ s U2.8 lt.83U 2.993 993.^ I1.32S .991 
f 1^1.9 .379 9.71^^ 980.93s .985 
im 
6.496 1 36«0 €.ii5 l,050.1i3S .985 
t ^.9 5.0^ .173 1,0§S.9^ jMH .9^ 
3' 38.2 24^3 -.S71^ 1,076.515 1.600 .997 
% 38.7 BM3 -6.183 1,061^.630 J«..57a .99s 
1 37 .673 5.361 1,031-916 ia.750 .976 
.998 i 19r.3 651.858 .%6 
i X9J .106 652.800 .38i^ .999 
S SI *6 1.796 -.1769 61^8.735 i.iK)0 .996 
% aoa 5.^*82 -i.76s 653.018 .330 .999 
f a.f3 Ms 5.^ 6ke.m I.3W .996 
l9hB 
.986 X 01.6 U.550 579.670 
t ai*6 1^.3^36 .019 579.700 3.60^^ 
$ 23.2 1.933 -.20& 583.91^ a.5P .991 
1 5.39a 581.575 3.136 m 
















6.739 • 1 3 .^2 1,271.703 S,S238 .996 
S 3^ 4-6 6.109 •092 s«6ai .99^ ? 
3 •• 36.8 2.753 -.2686 1,279.671 ,806 .999 k 35*6 7.951 -3.^ 1 1,275.652 1.810 .99? 
3 31^ .5 .65? 7.3^ 5^ 1,255.153 6.935 .9  ^
lff§- Q.59h .99^  ^1 .^5 l,321.if23 
26.6 6.237 .OlS 3.2U0 .99'^  
3 29.0 a.58s 1,117.071 1 .^331 .992 
h 2t>3 7.033 -1.89lf 1,122.755 2.910 .995 
5 26.3 .578 7.527 1,1S9*^37 7.189 .9&r 
lf$3. 
3.768 .9SI • ,1 ao.T 397.509 3.073 
g a.075 JK)4.196 t.lTO .989 
3' 23»t 1.033 ..07S9 JJOO.652 3.05s .9^ 
% 22.5 5.300 4..122 3^.818 .9  ^
f a.Q Ml 1,556 a.512 .988 
ms 
5^, 781.229 1 ao.% 2.893 .993 
i to .9 4.66I .10% 7S2.I3O 2 Ml .993 
1 ».5 2.083 -.2130 78^ .^252 2.110 .995 
k 21.3 6.132 -3.287 783.170 a.3Si .99^ 
20.6 .519 5.723 77 .^966 .^l^ 32 .969 
m 
&i im i9SI m mem wmi^bim 
MafcHgiwMitl |@|igiteM8^S.lNLty 'ftlt*i.ft iBi ..nyBn);: ^  
Wgllia. iUbi <loe8 mt "Slw ibiwS §S llMftiv^'y 
tiW' 'ti^Ktafcl yp^tosS .("1^81 wtwMpfifyfcfly lH^pHlS 'HigStfellPB 
•w&fsM mmae  ^ •>% €# .(^ te»WM>iil«^  ^
i$)%f• tttow# t&t 'iiii.i ^ap®iNi8 ittw .#w®SS6it .itoawB: IssfwwiS*^ 
'WS0I^§MIS3> ^gt  ^<ilW9P'iiS4i®s iftif^ mui 'WsS 
^ liiSSyliMI fjj^ "tittS yifcWt Fl# 1^$$ "^lut iiil.i»Ai«Mi». 
of 
•toi '^fci/'i, ^ 8#9T'lwiii8s iBdLitoa#i& S^SSBA* teMi Mil 
imi Wtmref&pe  ^  ^type fnasetioa yle3jttli|( 
•iiim M •ii' M^if^iftiWii'aiffc'itii lifeSMfc iWiHTjij^*^ ja.iih'i^' I'jfhiwMwt'iiiii iwite riiiwAii jii it 'Jf iminn <^MHkdK ii»it'*! j't aa Ai a <11 MMt. itrtimi SWNKSI wi^ warn llpnFlJ»lKfcW®B IhW^Sm 3WgpntwP*laa» w«MR Imro 
SlBBli*.-S# -ktM* relA'bloasM.p ItOF 1933*^ Stel# SlwAewbSiS 
& 4* WMI 'ySW# 'SttWSWftlS® 'tttii6ll3S'%Si®WSS# 
^ fwetiott f«r 3^T U t it «.l 4 f .%teC • imim 1  ^
flt!ii$«s Inniuilt ef eem psr mm «»& X '«»» te 
7  ^ poind jteoAstmliS* 1M H ijtiilwBMt 1; 
^ 5 $jmi - * 0. X » 
%te mm sfMM 193% im 
If c 4 hM$t • f *19^ I 
im ^ dl2*«et3iy pf@iiit% mai %t » idLitlwai 
^ 9 0. ^ s ^^.^3 4 a^a^ax*^ s ©• I # 
fsable ilaamial cora response to sitsrogen fuaetioiffli® Delta BrmA 

















































































'itt ii@l^ ^t»Ml IA tetiliHilS' IMI^ mmm wmwI ¥ 
i# to ^ 
fswwliittea 1« «* •«» 1 
l«f«l rf ipf®»ll4% f@r all ©wftliniw j^aetloa#., 
\ mmi&tim ef##f if Itnt pmatw «Nw .87% 1« atpilttiwg^- «fe %»• 1 
pawii 2iw»l ^ praWbilitsr fwr Mdw #i*aett««. 
m 
fbe of fvmtmm 
§w Wsm. iaS-tytSsti. S^SSOT, togette^ wiMt. itito 
IM ffWitiifesi t» W»Mm % '•»; .f«ip©ii#® 
1 •, , • 
to 33dLtro^a fumtioiaa. It will 'be lajted from ^ »tt® of th® 
WktieaXly Ite Mlattaabife tMf«0a miqifiMtts in ftem fi»M» «iA 
esm9 tilt- msMS i^iwrw»MiM* 
iPt SIS WWtSWiS. •##I'1S*® SbStf & fi^waigpfy|,fffl| . '^ AywuMtl 
ic ft mia '^ QWt«'l8M* If it @&a te cMi»inwt lOjto wm^v 
SOtiSl'fcl^ SS SX% tM S6liWS# <&&& 
Ite vivivd as ft iWMMiiMa assB®!® ^^wa» ite MS't®ttMEifeS,e» e£ resi^BW® ftnttiMii* 
stMi* tem siit Iveta »l>3» te •irlaKUiAi. IbfiMti 
^wmMusw e!siel»s itt ^B?%S ef tiw s<Mitihe*B%« ^ywfe 
ssA y@s0?'0 "WsAiSP SBst 'T&iMid' *3cws&wtiy SiObBwii^ 
tes «|M^« in fwm f9m*'^ »'fmat iyuiml% hm% 
iP8gB8?sto& Ml iUBlil t# |PIIWIWX &M 
t9 fsfisiie im. wit«e7#lefi@a^ 
'AiM Sm« ant Imtli' iimt tte iXTtpite fXw^m^lm» mm 
«itti*«'l3f ae^itendia »• f«!rtiiit©«i, ittfc fm. df 
titt pktism i^ m^mm 0f ^mmm 
mte m ^  @f « x«u»ate ctatiaMcail petMili^. 
• »atetef««ti»g iaa« ««si^ii^ s f»tt -Wto pe&imttm twm^imm^ M 
mM& $ & tamtim ta cfetntowl miSk Am» ttai tetiPi im to 
mMemm ftt ^ Iwl* «€ ^li©irti«a« 
n&H&r. - gniWM«Mi»t<-.»ii q»- »«MNi«inl •ftwwi.l. W®ft|gsS'ilSi * Jsew'W'^ltlnP^ •- .J|W^-^|^!pui!*i(pil»>W*filW . T*r»p 'IWIlaw'; •WTI» *"'i«P"I*»>^W»' W<II«w. jpi^ Wi 'wuhbbiw, W •*< W I'iii* w -*«-iwi• i» ._ •>. 
ftreteiwa 0# f«si "bii»iwit» mmm,. - iliwtwate®:. 
imiml 31-* 953- 19'^ 9. 
m 
-aNfimrt siteiiii 
Various iiw«8tlgatoar« ta tfes past Tame thought that t&ty M 
is0Xm la • 
fw «li8wta-3»«r «1». flauMi f«ri©a« «r«- te 
wpSaA mA ^ eynlMB «» m p&»ly tlait Is 
ft tMi fMittsn wteiter 'tisMtw «»• mdlly 
S# ttit- i« ast t#©. f» -to «# mm 
in Prodiastis* 
&m ewlSeSSSR tt ttt- SiMSSlSW". i>% "tite Iwsls ®C 
ldlt*<||piB IWlS Ibft tte 'iAMWi' WSihl IHSBFSSt^W. fJI #y^MM60 
t&e SAtoUeWa IMWJL 37 ttti Mmmiwii-t <***-*»• 
1* VlMWd tt> IWaifflB. lSIS§i9iW #W$@SliWI# iHtitolB 
«% iratrt0a» iMtlii ^  -fimmA m «wte. amplft* 
^ 3?wig|N8W6S '£MI tibWt ^ SSfWSs 1^ Mtt'fcygffltn.,, 
Viilaais Q€ "titoi tsupg®* SWBttwi nt iHfllSfSttfc Sswls 'S^tsNW#. 
9ge9' la wntf is gtwi-«*^ j-fffcat ' ^hat a# Ite fwts &£ 
1 • 
^ . (kttsitmf §• StofterA. %el«n3L%iWi3. pttM: KBM^t«. «iitiM* 
im*, ®» tmm  ^ilat# C^Ubsge Wmm, S®P# m* 
%siig tte •atlmtet -i^arlaiMa M a wa»igi<» wmm^ix^g ^ 
jrslatii^ 'mMrlaiHi^ la ite»» im 1 ija tti« J^ifiiiidix* fHia ismmm 
in mmvWbB^ m tte miNi 0i siitara^em i» iasMawia ia '§m^mS^' a^ 'port^ 
tt^lanattim m to iik^ fmeamm i» gsMifal Vj^P"^ 
"ttt ie#<*wi#BS. iiKtea f• 
m 
&b3^ 5*- l«8po»#s'te varioiis l«¥«l8 of Bltrog«a,' Delta Ifws*?!! 
Stfttlott, Stoa^ville, Maitislfpij* 1921-1952 ^ 
Xmtmmwbw qP TI leia^ .attrogga 
i • . S . , il . . .  5  6 
C*b-iJ»tols) 
19tl ^ ta 3.T kS l>,«8 t.*9 
im 1,6 5«? 11.1 16.7 n4 @3»7 
m$ 34 €.,? 10.0 134 16,7 to.©' 
imk 1.6 I*S 9.9 13-9 15.8 1%»6 
m3 5fl 5 •it sa i^.i 
19m IS 64 11 »T 16.7 19 ia,5 
im 3,S M.S 20*2 28.1 31.8 t8.5 
19S8 io,i 194 274 31^4 %f.l 
i*a. 11.6 16,7 21,0 to»s 
• '  1»3 8,8 m,€ 15 .8 15.#2 
1931 ^•5 a.3 11 »5 ik,i 16.0 2^4 
im t,0 ?fO 13.k If #7 2k,5 a6«i 
im •7 t4 U.8 7#i 11,1 
19^ 1»6 54 10»0 lh,2 16,5 15.6 
1935 1*9 6,6 19.0 23.9 i6,»i 
1936 • •9 t# 54 8.1 9.8 10,0 
xmi • t.,1 lA 13.9 19*8 • 23*a 82,g 
lfS8 1*^ f:.t 11,4 18,1 2ij-.8 30.,8 
1939 3*9 . 1.6 11,1 11^.3 17 *k ^ao*i 
IfW IS h*3 6,7 13,2 16.7 18*5 
3»i 6A 9.6 1@.8 15»9 19a 
19^ T»1 . 13.6 19.5 2k,9 29.7 33.t9 
im 3d 10.6 lJf»8 m.t 21.0 i3»0 
19kk la. 3.9 6.9 94 9.7 7#1 
im T#5 iii.il. »»6 ii'.t 314 35«7 
im t*3 8.1 15.8 23,6 $0^ • 
iWf 3.1 • 8.5 13 18.4^ S34 ^•6 
19m !•? 6,0 11.6 17.6 224 t%.7 lOltQ i..5 &**r 17,0 254 32.7 36»8 
im li.T 19.0 25.4 31.6 38*0 
imi 8.«% 8.7 isi.i i7'*li md 
19f2 1,^ •^6 12*9 19,7 tf4 89.0 
Srm vmmm9 twm%it3m £a •IWfel# %• 
hsmls @t WmmA 
iw«e««t .. ... . V. wP 7l- pomtas ^ 
m twtiit 
A S,l 3.7 
atl 
4.0 4.1 d.6 
*7 k.8 5.1 4.8 a.9 
*9 i.9 5.% 7.8 9.7 7.1 
1,1 3.f . 5.5 8.1 9.8 10.0 
l»t ^.5 6.9 9.3 •. U.l 14.4 
1.3 lt.6 6.7 mJ , 15 .t 14.6 
1*6 f.l 8.7 12.8 15.8 15.2 
1.6 5.8 8.8 12.8 15.9 15.6 
1.6 5.3 f.6 13.t 16.0 17.3 
1.6 5.3 %9 13.3 16.5 18,5 
5.t 10.0 13.9 16.7 18.5 
1.8 5.T 10.0 14.1 16.7 19.1 
1.8 6.0 11.1 14 .g 17.4 so.o 
1*9 6.t 11.1 14.3 17.4 £0.1 
1.9 $,s 11 .It 16.7 19.4 to.i 
2,0 6.k ' a.! 16.7 SO.l 
S.1 6.6 11.6 16.7 21.0 M.6 
t.3 
€4 U.7 17.6 m.s £3*0 
2.if 6,7 11.8 18.1 83.7 
8.5 T.O 12.0 18#2 , 2|.S 24.7 
I.t 7.^ t M.§- 18.4 tl.f .^1 
3^ 7*6 13.1 19.0 t3.9 S6.1 
3»3 8.1 13.4 19.7 ^.5 ^.5 
3.7 ^ i.3 IS.f 19.7 4^.8 28.6 
3.9 s*s Ik,8 19.8 25.5 89.0 
k,Q 0.7 15.8 £3.6 ' m 7^ 30.8 
4.5 10.6 17.0 24.9 30.2 33.T 
5.€ 10.8 19.0 S®.3 31.3 33.9 
^.3 li.T 19.5 ^.f 31.6 35.7 
?a 13.6 31.8 ^.8 
?.5 md 28.1 ».7 38.0 
10.t 19.3 27.3 34.3 40.3 %.l 
i.ff; 7.3S m,.ii. • 17.«' mM 
MNtitoB t.^ • 6.50 11.55 . 16.^ : , ».ff mJm 
•IFHJPPW ^j^wBFwSMijW • I'M 5.^ •• ^ 9.00 'It,#©- 15.9a 3i-.7i 
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_ , i 
w&sk •ppefl'liillii. • fop .*1^ gtwia f®«p* Wwwwf-p &§ mtt teW' 
. fmstiiM wtll tN»^ ttall'Md for -tet «»& friMS «i»l ^ 
a •. 
sitrc^a in i^e#iitr ite' i@ m» i>l«ttii% i^raeeivw« i» tte mm 
m vaa^r mm0 tM swt^ pirafitalbls mim i« 'wl^ 
@0»ititt^ ftm pMKr te ymat* W»sm, it Mt i^ ii<^nitied fW' fiw 
%»pB«ts«r t# tl» @f alteoipit i®ti«h wwA4. tew 
i»st w^if |HU^is«t teosrlAagft tm tlte p»ii^ ««te]r t 
^ fm»i ©» wisiftMit- f««%l«Wi,i. 
or m 'tarn nir te| m» pmmisM. to MM f * ^ 
t . 
fitii' tartly sttia^aW ef Si-ftmr mmmm  ^
' Wf* IWHilwl.* IE^TOBBB WiS6S^ mmmvHkmmA M .1*lP w|*'. 94 'atiwtfiii liiVKgillifei 
aoit x»'te attf^pm i^llesttm imi wm^ ^m mA im 
aXl parte «f '^ lis mimm iMMi ^n^itd 
ftrai tiuft «@m tm m £a mmst fwm 
&itmMmm, pei^Cit* tmm m tmm m « m  ^im wemimx' twm n tmMm 
mim ^ -|« %mm ciiltifirtM. !%lii vmM %e 'Ute etuee 
utemjr Imyrautt ^ «ipit«l. liidtiili^Bit, ^itiO. IM fvote* 
tivity to»w#t«4 ia ,»«©is«««» i»^«r tl» Mtess9«»^ 
is t@ «lw«^ 411^1^ ^ iwmi ctf iwld 
iByirf)aii<ij«ii Ut ireiflLS, IMI ymtMlf to & giws y»«»* 
ilSI :l00K3®6^ liPSSisi^h®!? 
ypsSSeSlSB "fc^^itSiey ultli ssSlaiBfcSfl# <st pBt*S®66'tii6B £w*tS<wi am iffnifi' iM 
gjgmt ti¥tdia3«"iKS#ife %m tmm mmtmk* 
%» Itei priiM ^ Mm Swim tev»*t stMmi tte nwilittatioM 
mlMim turn is, Mit» &i  ^r&lwm* MMtimmX. 
i — • — •  • — • • • - w i A f  ^ anniriffc A i..i,.».i»..»»—i^^JK MeJ^TOS. 
\r, i« iiwMm dt M^Mtwsmi w^9*- W«; S* 
^lA ite tmm Hiiamtii «f §oi»» 
%»;i* itf ^iwflitwa rnammim* is»^ ,lff3«. 'f# 
m 
f* aai jiNieiMi  ^wmmX f^jawtteai 
a^ ffx«t ierimtiir** rnrnemm 
fmt&wtji dsi'l» StaefelM, eimrrilltt, lllt«i»« 
9iwi.» im-m2 
& • «  •  & » •  tit 
1921 XMBX - .329I£ 1.^78 « .6$8ax 
192s 3*65i^x - .58Mi-3r 3.65U - umm t^m -
1^3 3.33s „ ® ® 
if^ $»ym± • .#ia^ 3-5^ - , i»t86 • ,ii6^ ? 
19^ a.ii5x^ - - staihi"  ^
2  ^ - •i^®c %.a^ • i.fite a»09i * ,51^ 
193? 7.^X - T.368 • 2.a938x 3.68I» » ,$0iex 
n It jMi,ierjnk fSi^MkJiik 1928 10.70U . i*06ox _ -1.060 -.530 
1929 fe.OMtX - .t30£X? - l.k6(3kX 2.022 - ,kmSX 
193^ |..0^ - .^#ir 1.519 • »36l>6x 
1931 h.$Sk -
»p , - .t6^£ - i,w0i 2»m  ^• .509a 
1933 l.ssax »Wf|C 1.3«^ • .^ 5^ • .O^x 
193  ^ 3.57^X .6759:^ 3.57^  ^ - I.351BX i.7S7 • .^506x 
1935 %«^X * %«tSO - l.|^ C 
1936 1.91^X • .3^39 1.91  ^ - .67aox .957 • .226OX 
1937 ^ .^968x - .9330x1 h,9^'l.mGK 2.kBk » ,^SOX 
193S 3.37^X # .iH73X^ 3.376 - .83^X 1.688 * .27  ^
xm - *SS^» -.^6 *M$ 
W g.87fex ^ ^mmr iti7i» - .9^ * .^x 
19^1 3.189 0 ® 
X9k2 7.375 • .57^X ..57^^ *#Si7 
3^3 €,m. - ,wx» *.7as 
19lt  ^ 2.688X . .57^3r S.688 - l,lii60X - .itelX 
7.&Ut • .&tX * ..to ..Sll 
19W 5.3Mi • • .Slliax^, $,im • l.^X i,5l3 • 
19^^7 5.^ * .88^13^ Mmt-  ^ .»!-%-
19W 3.8fi^ • 3.^ *• l.^®OX 1.933 • .^iSiX 
ifitf 5.^ - .«#®r 5.906 - i.73i6x a.TfS • *f7*px 
1950 •, ^*m  ^
1951 2.075 4 .56itX« .5a 
19^ .^wr %,iii - i.Fito t.^3 -
f  I 
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W»wm, 1m iMt tal» tale ta 
iM^iig mmai^ memmUem t3«M^ liA tim 'imm 
I* tsfwi rtf t^4<ai mm 2mM em mtMrni, m #»» im "^m 
"^msm •Wmm  ^ mmxn m 4»v4a,ti<w». m 
m 0lm^» iw^m m &mtAUm» m 9wm» mm 
# 
(i) liMt mme to a it®®!®, fnwar aa^ Ct) mmmm' •«?' ©vt* iiat,* " 
'TWlli J ill til litiili ii ii M' ''it dA ii'iifiiiiii- irni%n ijm iiiili iifhii utiiV »»a> ''tfii iib •*•••.— —H ... ..... ^.•.- * -i .•^-i-. .at ^•. 
'Vw%@ii « w© ^fpasp 1,8 wm^isiw aiwe waviay in pisisBSi^ «BaKr 
W6*yts$iE^ liw B^FA@I<3@I<S61 Shu 
|ii.y *ifiyi.'teai.t piM||SSWw 
$®SSttSl.4SiSS fOK!* |B|g(Sirt#SSS3F '^ |W>' ^SlsSSB 
iM 4ei' tew iiBtn*^ sHafMogM '%ii aiselv in & leiiiMU. inKst 'Iw iiBi -felnat 
!'• fme'tion 3reeSS8*A 'Ite |pui% ^ME** 
t. f«MiM®0w wNilisHit 'ta i«e@' f®ri<^ CpKndl«l f®»i.^ 
%0 s8<®<wws S'isllsitA fin sbisb yitsS 
% * ifeasestoBs vtaliSMi 1% MS^ 
i®|i3,iSWi. te^SSBB- pS-Stdi.* 
€* pi«3JLii»t ift sami 
• f .  f t f » t  t w w M t e  i » t » « « i s  1 »  m m  ' p M i t ' , ^ - i ? i M = r  
i, miM. ^ mxtU0 tm- $mm p«t is3?4si* 
M f f i f  f i i m a M ' w m  • e m  & i  " t i m  s a w ®  i 0 r ® @ « i i 8 « . i i  l ^ i s g  f i w  i m  
mf ym» mm&* ms lilt .§«» S2i^»ite:4 t© mmm mm »®»»tMM*l««. 
^Esrl 0. Wm^t. if pf©ta«ttia mA-
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ftele f» Besulte of fitting various type ftmetioas to the mm, mMm^f 
first quartile, and thiard qusartile responses® for diff®r®at 
levels of nitrogen. Delta Branch EK^eriaent Station, Stoaevilljft, 
Mississippi, 1921-1952 
^ jj 











•1 -1.31 k.$^6 116,018.98 197.3«^ •9966 
2 -a.33 5.399 -.1799 ii6,U31.12 125.7^^ .998U 
S l.Mt 1.816 -.£K561 116,698.23 36.70 .9995 
% •fc.Sl 2.881 116,257.93 183.1^5 .9976 
5. .150 10.9722 116,007.81 266.a •99^ 
£fedi«ai 
1 - ,^30 5»512 12lj-,50u.00 216.09 .9966 
-3»3S -.1712 12%,876.91 163.82 .9980 
1 l.STl 125,^1.02 25.78 .9997 
%.t3® 121^,702.39 221.99 .9973 
5 -9.3S .165 11.1719 12l^,M39.59 319.59 .9962 
fiwit awPtH*' 
73#066.i»8 181^.53 •1 -1.75 3 Mr .9950 
i -2.81 J».533 -.1856 73,SOU.87 99.91 .9^ 
3 .35 I.U91 -.1733 73,715.21 29.79 .999^^ k 
-5.33 1.860 5.0351 73,31^.68 152.6U .9969 
f -7.T? .091 f.S151 73,211.70 197.63 .99^ 
was® @ia«ii|jifes4 fftaa "ttis la -fiftil# % at 1, t, 
3, it, 5, a»d 6 Iftcsreaent® of nitrogen. 
^aoetlOM «f tlf type Y « a 4 Y • %4 4 Y s » 4 4 
Y s a W 4 e## ass  ^Y a » 4 4 «# «» I, 2, 3, %, 
aai 5, !pei5»ettir»l;r« 
®©awil»tliMa e@efft«4*at» ®pt«t»r laaws *Sll sM. *$H a»iiet« »lp^» 
tumm at ttof 5 p®*«isfc wM 1 
yti^etiwa^r# fwtiw df tl» fiifit t|^. Peap ^ 
ty^ f\aaetio3as cojaeel&tim coefficients greater than .93^> aa^ 
,9t6 sifi^tftewasMf at tii« 5 ^resiit aad 1 l«v«ls. 
37 
f • (CcmtiauMiAl 
teightei 
Wei^ted Bseas 
f»« #f reduction s#imi 
fwiitSw a h ' « due to deviation Correla* 
regressim from re- tion m» 
fpreasin e£fi@ient 
fMrt tttirfcile^ 
X -X.J^7 X66,9l»2.76 U6.^^X .9966 
t «X.5X 5.268 «,007Jj- 166,9^^3.^^ X5l»,97 .9986 
S 2.1T 1,9^^3 -.2016 167,21^8.91 53.X6 .9995 
k -.78 5.5tf 166,952.93 x5x.8a .99S6 
f • *3.93. .315 10.6899 x66,51^.7^ 297.88 .9973 
fSillJyg Selfteted planaiag functions,® Delta ftiwek l^p»iiwit 







®f i«0sot»® rm^mm tii eom yi«34® ia pmc mf am& I &iwjt«s 
f«r ia tl 
eMV«3jiti« eoeffiti^ts pmt«r ttet •9%9 si^ifiewat at 
X pereeat Xev«l of probabiXlty for the first tm fmetims meA 
Intern grMt«r tlm »ft6 mm iig^ifi««nt at th* X {Mir@«Eit XevitX fm 
tte latter -foBT fusuBtiOB*. 
"MB iiti fi TMti mitrli I J* tti nt ti irTfiit'*rt"fi' jfclfr jS tS-wk 'ife Slfe^ Ewe« mwWm mm mmm ; BstFwMpe^ wii* 
^BfiwrrWrn CTMa^p ^ 
^Z^Tveat r«spaQses were obtained ia the range of X s 9 to X « ^*2 in 
the ymx X92X aiod ia twage i: « to X « 6 iii the 1^5« ^ 
Sioee both function show decreasing total product Sa the latter 





first quartiXe response 
«(^i^lXe r«sf<miNs 
XO*T<AX« - .53QX a 
.T393cf - .X09TS; 
IM 4 x.eiSxf - .206xxJ 
A6 f 1.8T13E - .2XX»«.X^ 
*$91 x.ii9i^ - »mml 
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11* Fir-et saad second S^rivativ^s selected plsmstiAQ total r®sf«i» 
fuoctloae and first derliratives of the eors'eap&adlng averapi 
fmetiOMiy Belta BTmi&h Sxperiment $t<»i«villef 
mssia@iipi, Ifei»1952 
of respoBii® fymetioa s 
3.€3a - •618^ s.^|2 * 1.23561 l^SliS • »himL 
Mediaa 3.T^2X - ,63^2Xg 'S.lh& - 1.2684X I.871 - ,kS2m 
first tswMftlle t.fte - 2*f8i - I.039& * .3^61 
Third (juartile 3.886X - 3.B^ - l,a096ilC 1.9J^3 • .H032X 
fa%l«' .|1:» 9«t«»laatitm c€ mat pr@fltel>le rates ^ tdtm^ a]^lii>ati«ai 
for ealaetad flaamii^ fo^tl^Sii @«m at |X*^ busbel 
-asd at |1*17 |«r li^Ita 
Wsqimttmm% Stati^oftji itcn^nrilie, mssissifpif lSSi«*i^t 
Taluas &S X sat* 
'^rlur" 
C 
.32 and 5«55 3.2^^ and -3.23 1.68 aad •»%? 
Medijm *3i 1.99 3*3$ *l*3f 
first , : • . M ms& 5«S^ 2.5T wd »t.5T 1.3§ »aA -«3S 
«iird «|B»rtlla .3© ant $*l$ 3.ft aad *3»f3 1«82 «ad *.13 
'%valwMl tm t^ iralvufts of X vMeli satis^ tfe» •fusticm ^ 
8«e«»l 4me±-m%tm airaluatM at tksMi tm faliaa &f 1 at* 
mMsriiiallj tte @am but offosita sign* 411 MSfmmmm'm* 
dm 
Il© 
IS* Bates of nitrogen which wuld be used followiag wrlstti flaming 
proc«4ur«s, com at $1,06 per t>ush«tX and nitrogm at $1*1T pe? 
fielta Bnmeb aptriaaat Statics, StceeTille, -
m»slsslwt, l»i-a.95t 
PlaiuilBfic "orocefiure* 
• (tf pounS Increoents) 
i9ax 3.» 6.00 5.09 
19SS 5.9^ 3.55 6.00 
1923 6.00 5.9*^ 6.00 
X92k !|.8U 6,00 9.81 
1925 iM k,m 6,00 
1926 5.02 l.l^9 6.00 
1927 5.02 6.00 
1928 6,00 k,9k h,2k 
19^ 5.25 6.00 6.00 
1930 5.16 f.25 6.00 
1931 ' 5.T3 5,15 6.00 
1932 5#6f 5.T3 5.90 
1933 6.00 f.6§ . 6.00 
193'^  %.96 6.00 6.00 
1935 5,02 k.gs 6.00 
1936 5,00 5.82 6.00 
1937 5.09 5.00 3.55 
1938 6.00 5.09 5.9^^ 
1939 6,00 6.00 6.00 
19^ 5.B1 6.00 
19^^1 6.00 5.81 Uh9 
6.00 6.00 5,02 
f3ji£tttiii is i& term 9f tl0 %>«8t maymmmt 9Mr«8t 
wm r«s|^««s, wm&im mspmsm, first %mattt3M 7«stca»s«e^ or ttiiM 
gmBttiXn mspimm, m amiml «f 6.00, 1*1$, $*$$* 3*$9f 
or 6,00 inereaents of Ti pounds wuM he reeiwBctively. 
^1^® .3WiliJW6 for 1952 :a@ "litis Ia -tens 9t 
ultitib. pliBSlS' maSm fmr 
®BbB M vwps to Mfalldl sd-Slh 'ti^vflarss IM «.»ni vistt V^tm&b 
% 
IS, (Coatiauad) 
f sai? yiurossss PEWS6.W<^ 
(Tt po^infi ineroffients) 
19h3 6.00 6,00 ij-,9^ 
I9IA 6.00 6.00 
19iv5 6.00 5.25 
191^6 6.00 6.00 5.16 
6.00 6.00 5.T3 
19^ 5.90 6.00 5.65 
l$h9 6,<X> 5.90 6.00 
im 6.00 6.00 ^.96 
X951 6.00 6.00 5.82 
1952 6.00 6.00 5.00 
m 
3JI. Ciost @f feilMlBg 'mtimm 
mm mt |3.i.©i mstel. m& iiim^ia at ^•X? 




1mm' . .. tewliiigp fmm^im w^lM 
(dollar®) 
3» ^.15 7.08 5.9^ 
^m. 6.95 ^.15 7.00 
»3 T.« 6.f? • 7.<a' 
19&h 7.02 6,80 
1985 1.7Jfr 5.^ 7.08 
1^ 5.87 1.7^ 7.02 
1927 5.78 5,87 7.C@ 
19S8 7.<^ 5.78 h,9^ 
li® • 6.l^^ 7.02 7.0s 
1930 6,03 6.1it 7.02 
19S1 6,70 6.0J| 7.C^ 
19lt 6M 6^70 6.90 
IfIS 7.02 6,61 7.02 
193^ 5.®^ 7.0S 7.@i 
1935 • ^•io 5-i0 7.<» 
1936 • 5.^ 7.<» 
1937 5.9^ 5.^ ^^.15 
1930 iJ» 3M 
1939 7.0a 7.02 7.0® 
19^0 6M 7.« 5.^ 
19iH 7.0s 6.80 l.7^^ 
19112 7.0t 7.02 5.87 
191^3 7.C^ 7.02 5.78 
19^ l^.96 7.02 7.<® 
19^5 7.0® 4.96 6.lJfr 
19^ 7.€^ 7.oe 6.03 
191^7 7.02 7.02 6.70 
19^ 6.90 7.0s 6,$l 
19lt9 7.0s 6.90 7.02 
1950 7.02 7.€^ 5.80 
1951 7.02 7.0a 6.81 
1952 7.C® 7.<® 5.85 
II iiiiijLriin-iiftTi:!'iTritini)rirc»iiiirTi''iir:iii;i-in[rin-iiri;["-'---Tiri~"^'r^Trrf-T-""-^"'"r""rt~:^'^r~nr^i-Ti'-rn^^^ — , . ,  m  . . .  f ,  • . ; • • •  . . . , . . . r , . i , „ . . i . i i - , . » i „ . . .  
*ir i»eir» Itt iNoM ef ymsiwit £««pwiM% 
mm wtum m thM 
 ^woMl «#«% ©f wlim0m wswM lumi %««m |7.^» 
p.lS, #6.% ms& 
Isltl.# 'If* iMA wisM 1Ne& teaJmim I'wrlstis^ 
pweStJr®®# ©cm at $lM per twBtel ma& MXmm  ^at 
|I«.l? 7| imi. Wititim ftraMit StsliiM, 
Sbo@«iril2«, 1921*195t 
"SBEwl 1QS' '"'fKnir''"'" JreKrwejE* 
iltaaf'*® &II0I »»• *»#• mm* !«#- fGttrttla 
»»ri©4 S^WSSS p&mm 
t.9 h,l as kA ii.o k,0 
1%4 23.7 23.7 1^*3 23»0 23.1 
19.8 20.0 20.0 11.8 18#S l8»6 17.8 
l^^.6 15 •! lk,6 ia.a 15.6 If .6 15.8 
^.3 2.6 M 3.i^ 3.3 3.7 
3.8 18.5 2B.5 l4.6 19 19,h 19.6 
31.8 28.5 ^.5 ^.9 31.0 30.9 31.6 
39.9 ^.9 ^.1 314 k3A 53.3 llt.o 
30,t 2o.a li^.6 20,7 20.7 20.6 
W*3 15.2 15.2 11.0 If .6 15.6 15.6 
16,2 17.3 17.3 13.0 16.7 16.8 16.5 
26.1 ^.s 26.1 17.0 25.8 25.9 •25.5 . 
13.2 iit..% lii.^ ^.3 li.9 13.0 12.2 
15.6 1546 15.i 12 163 .l6»f 16.7 
23.7 ^•1 @6.1 16.3 25*6 25.0 
10.1 10.0 10.0 7.0 10.2 10.2 10.1 
S3*S 17.^ ^.t 17.fe 83.3 tS.3 i3.f 
30.it 30.8 15.0 m.s S$.k 27.0 
^.1 20.1 ».i m»9 18.9 19.0 18.3 
18.5 l&JI 18.5 ii.a 17.9 18.0 ' ^ 17.5 
18,5 k,B 19.1 11.3 17.7 17.8 17.0 
33.9 ^.7 33.9 22.6 ».8 31.2 
23.0 20.8 23.0 16.8 ».3 21.8 
1*1 7.1 7.1 SA 8.7 8.6 9*2 
m*3 3S,k 35.7 23.8 33*fi 33*9 32*8 
33.7 31.® 33#7 ^.5 «.7 31.8 
a8.6 27 .a 28,6 16.1 86.3 26.5 . 25.2 
2li.7 2fe.7 ifa SH.O ^.1 23.^ 
$6,8 21.8 3ft5 35.6 3*^.9 
38.0 31*% 33.0 n,5 35A 3f.*^ 33.8 
21.6 m»$ 10.9 m,s ao.% 19.1 




























































**3s® littfA .^wwteti® 'PHHiWWB' 
m. 
ii# Valia® reapoases wMeh vovlA h«ve been obtsilaad followlag iWit»l^» 
plMHiuc wnm^assemM, emtu at w^t ImiM., wA.%T@^n &% |l*lt 
•ps^ jMii tmvmmx^f 
msBiBBimi* 1921-1952 
H'n,"nr,..|^^^u.,.l:: 































































































































































































































































IT# Brosfits tvom vm of aitrogea foXlowlag varioue plaming 
fiw!aaw»% mm »t ^$1*06 fer iftwilail «a& sitro^a at |l«iT 
ffif Belta iMieli fii^paclais^ 
mmmfiliMt 1.921-195S 
t«a» 3Pifib«i''' te» i©»i'' i&sst '''' ''^ iaiit' 
imm fmm*9 §nMl tm* m»» mw» m»* fyas^il®  ^
lgd» fwtim i^iM pei»e# -mmmM mmm& wmmtc mvmmA& 
(^Umes) 
im SI -3.95 -*98 *1*95 
192s I8.0T 11.01 18.10 18*10 
1923 1^*18 lk»ck 1%,1S llt.lB 
19^ 10.9S 8,1»6 9.21 8M 
1985 3.^ •i.io -%*a€ 
19^6 2.29 12.59 12.59 
192T ST.93 2T.»^ 23.19 83.19 
1928 to.79 36.51 33.09 ltO.'?9 
19^ 15.59 1^^.39 1^^.39 
1930 10,29 10.29 9.09 9.09 
1931 11.38 11.13 U#3S . ll.» 
i93t n.M mm a©.&F •».# 
1933 8.glt 7.38 8,2^ 6.^ 
193% nM f.52 9.^ 9.fi 
1935 a©.^ W»^ 
1936 h.5h 3.90 3.58 3.58 
1937 18.7^ 18.7^ 1^.29 16.51 
1938 3.63 mm s5*aT mdB 
1939 1^.29 1^.29 1^.29 1^.29 
191K) 12.60 12,59 11.51 X2.59 
wkl 1|,S3 3*3 13.23 
1^ ».9l ^#91 ^#91 
l9i^3 17.36 17.^ 16.27 17.36 
19^ 5.K 31 .51 .51 
1^5 Sk,i9 28.20-
19k6 20.10 ^.83 ,^70 
19^7 23.P ».33 S3*p 
19^ 19.18 19.16 19.01^ 19.16 
3^ 31.^ 31»fO Sl*m S1.99 
1950 33.26 33.S6 mM S^M 
1951 16.9^ 16.09 16.9% 
mM 23.78 23^12 SI.I8 23.72 
•51 «2#25 •€.P -1.59 
11.01 17.89 lt.95 17.^*9 
8*^ 13.12 13.18 12.62 
8.78 10.05 10.00 10.50 
1.^1^7 -S»# -3.01^ •2.31 
11.33 1^.02 lfe.53 
^.37 ^«ai 27.25 
29*^ 39.20 ^.36 38.27 
11.33 15.1^5 15 .M5 15.59 
7.51 10.05 10.00 10.29 
9*63 11.21 11.27 ll»2k 
i3.m 20.86 20.91 20.78 
t.53 7.1B 7.^ 6M $,w ii»o© 10.95 ll.i>5 
13.13 20.5^^ 20.60 mm 
3.27 ^*32 k,Zf kM 
lfe.29 18.21 18.16 18.66 
11.75 23.^*0 23*56 iS.3T 
9.52 13.5^^ 13.60 13.15 
1*12 22 M ii.f% 12.30 
7.83 11.27 12.3S U.7T 
19.81 27.5i^ ^.59 a6.te 
13M 17.0lt 17.10 l6.86 
^.75 2.73 2.58 3.50 
21.08 29.3i^ 26.52 
17-^ 27.96 28«12 S^M 
21.^ 21.55 20 M 
11.86 18,95 19.01 18.55 
18.96 31.lfe 31.20 30.7it 
35.70 30.72 30.98 29.58 
7.^ lJ».-92 15.08 ih,oo 
IS.55 SS.87 S3.03 22.37 
*ili# f»#feils mvsmsm* 
IS# hXT&y of profits from use of aitrogea followiiig vaxloa® fiteiMng 
procedures, com at $1.06 per buabii aM nitrogen at |3..17 P®*" 
pound iaeremant. Delta Branch Sxperiseat S1»tioa, ,St©B«viH®> 
Mississippi, X92i-1952 
first 
i«8t- lest Poorest Mean qmrtile 
yiBftr's ' Pamlltl res­ rs®" rmtt* r«8» 
ledge ftinct-ion period. ponse#* ponses pon8©s posses Uonses 
(milATB) 
.51 -3.f5 . *k,26 A, 26 .51 .2.89 -3.04 -2.33 
Z.2k -1.10 -.93 ••3.95 iM -a .25 <2.30 "•i.59 
k.3^ .51' *51 ^ .51 2.53 2.73 2.58 
5.22 2.29 3.35 3.58 3.27 i^.32 4.27 4.46 
%,2k 3.90 3.58 6.2ii- fc.75 7.18 7.24 6.68 
m.s9 7.38 8.2H 8M 7.M5 10.05 10.00 10.29 
10.90 &M 9.09 9.09 7.51 10.05 10.00 10.50 
11.32 9.58 9.21 9.5a 7.72 11.00 10.95 11.24 
11.69 10.29 9.P U.32 7.83 11.21 11.27 11.45 
ia.6o 11.01 11.32 8.36 12.27 12.33 11.77 
13.23 U.I3 11.51 mm 8.78 12.U8 12.54 12.38 
li^.l8 12.59 12.59 13.23 8.99 13.12 13.18 12.^ 
3)^.29 12.81 lk,i3 11^.18 9.ft 13.5^* 13.60 13.15 
l^^.69 lk,Qk lk,S9 U^.29 9.63 il>.07 14.02 14.00 
15#59 lk.29 lk.29 1^.39 11.01 1^.92 15.08 14.53 
l6.9«t lh.39 lk.39 16.51 11.33 i5.i^5 15.40 15.59 
17.36 16.9^ 16.09 l6.9i^ 11.33 17.<^ 17.10 16.86 
1S.07 17.36 16.27 17.36 11.75 17.89 17.95 17.49 
I8.7W 18.10 18.10 11.86 18.21 18.16 IB.55 
19.18 19.16 19.0^ 19.16 12.92 18.95 19.01 18.66 
20.65 19.32 20.65 13.13 20.5^^ 20.60 20.25 
21.06 ao.96 20.87 20.65 13.55 20.86 20.91 20.46 
23.30 20.97 21.18 23.19 13.66 21.39 . 21.55 20.78 
23.72 23.30 ^.13 23.^ 13.87 22.87 23.03 22.37 
^.63 23.72 23.19 23.72 l^fr,29 23.lfO 23.56 22.37 
2T*93 ^.19 ^.27 25.63 17.26 26.37 ^.21 26.82 
28.70 27.8*^ 25.61 28.70 18.96 27,5^ 27.59 27.25 
28.91 28.70 ^.83 28.91 19.70 27.96 28.12 27.46 
30.82 28.91 27.48 30.82 19.81 29.3^ 29.39 28.52 
31.99 31.90 28.20 31.99 21.08 30.72 30.98 29.58 
.33.26 33.26 31.99 33.26 22.2l^ 31.14 3i»m 30.74 
1K).79 36.53., 33.09 M>.79 29.03 39.20 39.36 38.27 
.IS.^ • 16.15 
m 
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I I  1 
!iii| »-g w ® 
I till 
g "g s I -e 
w 8 3 5 ,# 
Si%3j® 19* Cc«tei«8iit| 




i9^^3 3.7^ -.T2 -.36 
19^ m»» 
19^5 t»a5 «,31 
19^ ,13 fisa f^5f • ' S.f^ -3»f% • ta? 
i^t as €.fi 13.81 
I9W 1.0® ai^ 5#1T mO. 1-51 asd -.M 
19^9 wl, 5,# ii.SS «at -%«35 i.ST -»5S 
19f0 te» 
19S1 S.lf »5€ ,S8 
IfSS «9® ftsd f . !•» oiA «al •4® 
»* lst#wit«ti«ii aawt »t« «f Mlares^a iS^fUeatt©® 
fat «i»li«t®& flwaias ewn a^ pix* ym^l wa& 
. wa,im»em »t mSQ ptv ti fi«n& iwMaiat^ Beltn ^raoeb liqpri* 
awsl iia.tl<», itaamrfUit, 192l»19!P 







ear Kli »i^e*s ^  -•y«i>-fr iiBfc 
IN^an 1«3J «iii 1.35 1
 
t » 
Mliaii' l»Si ffial kM 2.3T a»d -2.3T l.ta aad *.17 
1.^ k.2k .97 8M& **98 
ftod tmsftiaa 1.01 ax3id ZM mO. «2»6t 1.5^^ mi. ».S% 
•*f¥»lwt#4 fw iy|« -wOw* I nbtA Itoi to * '!§• • 
X tm immrlmiSJi '^ mm «ir «lip. AH 
«n» iKW imnftOtxii. 
I© 
#S'IWiSi*s #IIW3^B4. pgise ssSt## 'Si@ww5P# ititeS 
a@t «sa®istew& •®s8PlSix'-e' Mwt. nftn® f»M® ifa# jn^rta* 'Itetii & f©i!' 
inn if tl» limar fuaeti©«s (l9Hl)» Sec^njd, solwEtioa ^ the (itwdritMe 
1  ^s 3»  ^f«iiia,t«t Is twa tmt» mm immMmatg tm Wmm 
•fiffltttw rf ^ *fp>: 4 «s^ Cw, 1936 MA 19^1# mm, 
in) @»1 (3.S) w&m fi^il3.®& ^<0^ Mtt&iMM {3.9) a^ §m tmonimm 
@f tl» typ® f m 4 {1930 1933)* ®» fifst Jitti mm^ 
l»K««lt Wmt ,jwfgwptl«s» &i %im a»l.i«ation wettli'lpmwat 
•iM ii^KPis twm its tffilt&tlM* tlMi iMt prefi^lit ^ 
i8' iMMa *PIm> litiiNi. sltiim'fciw toAt nAMfmnak •tm»m1I.Mi».'% ttMAltoSt'fl'W 
w£ BttijrogBS Wfe SiSB tsAtWtSd. XWtCIt |ji SUtih 'I^Wfc-SWdlW' sis®s^®^ 
i^e&fffe *aiaiOLS witS it i^taro®Ba. &vei?&aB@ w<3ditt®t,ilVtSs' 'is M*' 
%iil,f^d. IfiHf "SSi® 8|^ISW61.iM& SISI'SS*^^ ^ |[Bwrf'jt.%§M# 'li% •ileSt* 
f#«i&-«i('^ ' fiitam^Litg sriM ntie mm p»s«n^i 
Xf Tltlffli-W^^ii^ VtlNI. teM 1M "tito Iwii0 toOElilteS* l@to«S fiWB 
Itet ©f M.%rateft wmiM Dtwf Mmav* Wmmmwp mim ^ 
^"tio 3 mW 'ti^V9 ifwiM. tei% %®#& six YwaeeB Awlsiff tiee 'Wici.#i, tit 'iAS6te 'id 
wmU Imm 'tees fk^its tvm ite im 
tuny* rmm^ mm to wit iiimM imv* imiif^A $6«l€ pii* ««» 
|Nif* y9Kff» pTt^ufl^v ^ MM wwt ss #w IMNI ' laiiiiyfcBitiAy# 
)mmmt0 latdse ftsy»ift'tti« iwiM. @a^ Ma @t«i»A 1^1^ «#" 
irai*l@«ui flamias |wo«Mte«® My l>« ««MpBiim&* 
€» Ite hmi& eC ite ftiMrlim @g^m32^ wmMmA ^Wm iMiiAiig 
pmm -voalA Wm iwi«a,%»i la l®s«#« Musgiw '^  li® is 
pti*i#t mitif stu^ maS, tm prs^tts iwe^is^ 1^ '^^  .^«li'|ys. c&i^a 'fmm-* 
Mt I^mm<m»am f*iw #Jfe» AMtim 'W®!^ -feMii iS»te» <bM WmAA lnaKm 
wiifltteii la ft prnfi-fc rf' ^•1t 'ft* mm* 
SI • 
81» aatts &t nitafo^aii idiloh ir©«ld be vm<L wriftwi plaaatag 
mm. &t firr tatel ui «% I3*f0 ftr 
7^ pasBE^ li»3»asat, 'itelta l*««sfe aQp»ifl«»at Statlea, Sto!»tllle, 
m»»i®siKPi, I9ai-i9i2 
lEWXfflge ' £aj|t Svmtlm Bswlliil. piyioa 
ct|- 'jpcmi. immmmim} 
1981 .00 5.60 i^.§5 
19^ ,. 5.1^ • .00 6,00 
19ss 6*00 5.i€ 3.8^ 
192k sM 6.00 K f o  
1923 .37 3.96 .00 
3.926 . .37 6.00 
192t k.6Q 3.7^ 
1928 6,00 k,6o .00 
19s9 ksh 6.00 6.00 
1930 .00 5.5t 
1931 t.3^ .00 6.00 
193s 9.05 &»3k 5.17 
1933 • • .00 5M .; 
19^ l|>»10 .00 6.00 
1935 . 5.17 u.lo 6.00 
1936 .00 5.17 5.60 
193? 1^.55 .00 .00 
1938 6.00 1^.55 
1939 3.2^ 6.00 6.00 
19lto k^lQ |.^  • 3.96 
19ih .00 k,70 .37 
19il^ 6,00 .00 k,^ 
^ i@ in tmmrn i^te tegt f@ww8t 
mMm timt fMrttI* mwsmi^t ^ 
tmuriiltt m mmml %|^iai.ti«m ^ 
€^, aaa nrf tf fowto wmM %• 
^$li» fmtioE fm 'Wtt a# tte: 'fwtt&«ii lit 
iMfss am Mite tm 192^* 
tfi Miyrs '%#' witt fte- &WB% iM -Mil 'ir£m 
5S 
flmmim p?©e«te«®" 
towrlMiPi . lAgt tmmtlm ItealUtl 
(7§ petmA immmmts) 
19U3 3.7i^  6,00 
I9hk •00 3,7^ 6.00 
1945 6*00 .00 
19^ 5-5T 6.00 .00 lokj 6.00 5.57 23^  ighB 5.17 6.00 5.^  
19h9 5.# 5.17 .00 
1950 6.00 H.IO 
1951 6.00 5.1? 
1952 5.60 6«00 .00 
13 
9mia S&* e@st @r t€Bm$m "fmimm 
' Mm at i^ r Mi alt3f( i^i at $S*fO 7t fesmi 




Wm: _ tmettm 
{#o33sisi) 
19S1 .00 I9M 15.93 
1  ^ ' , i&'M .00 21M 
19S3 a.00 18.06 11.3  ^
1.^  • 13.S6 21.00 
3^05 1.^  1$M •,m 
19a6 1.30 21.00 
xm 16.10 If .If 13.09 
1926 . tl«0@ 16.10 *00 
im 15.89 21.00 21.00 
1930 I f M  19.50 
X931 8.19 .00 21.00 
im 17.68 8.19 18.10 
itii .00 17.68 19.93 
.00 21.00 
wm 18,10 lit.35 ffll.OO 
.00 18.10 19.60 
1937 l$S3 .00 .00 
1938 21.CO 15.93 18.06 
1939 11.3  ^ 21.00 Mum 
19M> i€M 11.3  ^ 13.86 
19^1 .m 16.^ 5 1.30 
i9i^ 2 m„m .00 If ..If 
I9i^ 3 13.09 a.oo 16.10 
im .00 13*# tl.©0 
I9k5 £L*  ^ .00 15.^ 9 
19^^6 3$.fO 21.00 .00 
19^T 21.00 19.50 8.19 
18.10 311.00 17.68 
19  ^ 19.93 10.10 .00 
1950 21.00 19*93 li^ .35 
1951 21.00 ai.00 18.10 
wm 19.60 21.00 .00 
flMliw mm ia  ^ti» i«8pwi«i, wmmtt mtmrnm*., 
apsirtll® W(«^PMW»«, ^ ®wml flNEMili @f ait»^s law* %««® i^.OO, 
11^.63, $l€,mp $AM, mA ^Sl, 
5% 
MyiJt ®3» AMial wspomes ^Ich wo\ad have been ctotaiaed itoil<w±ng vwi«« 
pXanfflliag psf'OQdSuTOSy cox  ^ $1.06 per bUBbel aM aitroi^& &i 
$3 *50 if liiet«aBi9rti« p^Xim. M»eti m&tim, 
iteotviUft, lll#siti»tii>i# 19il-1.952 
Ksi 
mauwiPiwiiwia. jeww-wii 
ItaB' • First • 





 mmmB wm^rnrn sseseaffiltt®' 
Ct»^ fiisls) 
3^  .0 3.9 •• ^^0 2.9 .^9 %.9 ks 
1922 21.9 •0 23.7 23.7 •^1 20.6 18.0 •M.7 
1923 20.0 17.2 10.8 20.0 15*8 16.1 3^ .1 18.0 
192I X3.7 lk^ 6 15.5 1U.6 l§.6 15.7 l^ t.5 IWS 
!« a»5 5,X .0 2.6 k,k %.3 U.9 34 
19^  17.9 •3^  18.5 1S.5 19.0 19.1 17.5 19.6 
192? 31.0 30.0 .^3 28.5 31.^  31.6 .^5 31.i^  
1928 38.0 .0 l»5.1 38.9 m*$ 35*9 It2.i 
1929 18,9 .^2 1^ *2 194 19.7 17.8 20.6 
1930 .0 iif.2 15.6 15.2 1^ .7 lJfr.9 13.% 15.6 
1931 9.5 .0 17.3 17^ 3 15.6 15.7 1^ .6 16.6 
19^  i^^ .7 9.1 .^0 i6.i 23.6 . 23.9 11.1 •21.7 
1933 .0 u*i 13.3 10.2 lO.Jt , a.f li.% 
193»^  1%#5 .0 15.6 15.6 16.2 16.3 11^ .9 U6.i 
1935 S%.5 194 MA 26.1 22.9 23.2 20.3 .^2 
1936 .0 10.0 10*2 10.0 9.5 8.^  10.1 
1937 • ,22.1 .0 .0 22.2 m,7 .^9 21.0 23.5 
1938 30.8 21.8 25.8 30.8 23.2 23 £ 19.7 27.^  
1939 il»9 20.1 20.1 20.1 16.6 15.1 18.§ 
I9li0 15*8 f.8 13.0 18.5 15.9 16.1 14.1 17.7 
I9in .0 15.0 1.2 19.1 15.1 X5*h 13.5 17.3 
ifte 33.f .0 33.9 28.6 28.9 26*1 31.5 
19^ 3 17.^  23.0 20.0 23.0 20.fc 20.6 19.0 21.9 
19W^  .0 8.8 7.1 7.1 9.9 9.8 9.6 9.1 
im 3*1 .0 •^1 35.7 30.1 30 27.5 33.2 
19k6 32*6 33.7 .0 33.7 28.7 29.2 25.^  .^1 
19^ 7 28.6 10.1 28.6 22.5 19.6 25.6 
19^ 18 ms 2k,7 2i^ .7 SI.3 21.6 18.9 23.7 
19^  36.0 33.7 .0 36.8 31.8 31.6 27.5 ^*9 
1990 38*0 36.0 25.9 .^0 30.1 30.5 26.8 3^ .3 
1951 18.3 16.6 13.9 19.5 
1952 27.9 *0 29.0 2^ .2 21.2 27.3 
33 
W3m <ai woM, lism fi^klwtiig 
imeimm vMziAias jp'OcwSmtji Mm at prr ml 
iri put Swmrnmm, |i»lte '' 
m*bim, §Umni3M, mrniMtlk^, 




Mil* ' .WUB" 
mmm» wmmm »««»» 
ftfwt ibtiti 
(aollare) 
.00 i^ .l3 5.»5 3.07 f.19 5.19 5.19 4.45 
If® t3*Sl .00 25.32 .^12  ^ 81.f2 21.^  19.08 24.06 
im si»m 18J!| 11.1^5 16.75 17.07 14.95 19.08 
2hM 15 .W 16M 13 M 16.5  ^ 16.64 If.ff 16.75 
tm t.# 5M .00 2.76 kM 4.56 5.19 
16.97 
•F 19.61 19.61 20.14 20.25 18.55 ».78 192? MM 27.38 .^21 33.^  33.P 31.27 33..^  
1928 kl*Bl M).28 .00 U7.8I %1.23 41.^  38.05 44.94 
wm 20.03 21.41 21.JH 21M 20.67 mM 18.87 21.84 
1930 .00 15.05 16.^  I6.U 15.1® 15.79 14.20 16.54 
1931 10.07 .00 18.3  ^ 18.3»v 16.54 l6.i^  15 .H8 17.60 
193a 26.18 f.gf 27.67 25.<» m*33 m.m .27.^  
1933 .00 11.87 IH.IO 1$.26 10.81 11,<  ^ 9.01 13-.14 
193  ^ 15.37 .00 16.51  ^ 16. 17.17 17*28 15.79 17.60 
1935 25.97 20.67 27.67 27.67 24.27 @4.59 ti.52 26.71 
19  ^ .00 10.60 10.81 10.60 10.07 10.18 9.12 10.71 
193T 23.^ 3 .00 .00 13.53 24.06 .^27 mM 24.91 
193a mM «3.11 27.35 MM 2|«0t 20.18 29.01 
mm 
IflO 
i2.il a.m • il.31 il.31 17.60 17.81 16.01 If .61 
10.^  13.76 19.61 16.85 17.07 14.95 18.76 
mt .00 15.90 1.27 20.25 16.01 16.32 14.31 
35.93 .00 ,35.93 30.32 mM 27.67 33.» 
iS.M  ^ 2JI..38 21.20 2l^ .38 21.& SIM 20.14 23.21 
.00 9.33 7.53 f.53 10.J»9 w.m lO.lS 9.65 
1^5 37.6lt .00 30.85 37.8«» , 31.91 1 .^15 35.19 
ms .^16 mm .00 mm 20.42 30.95 26.92 34.03 
19^^? 30.32 ff.0 10.71 30.32 25.53 23.^  20.78 27.14 
19W 1 .^27 .^18 83.^  26.18 a.58 ».90 20.03 @9.12 
I9i*9 38-16 35.72 .00 39.01 33.07 33.50 29 .as mm 
1950 1|0.23 .^16 mM .^28 31.91 fl.33 28.41 
1951 23.96 23.^  19 M 23.96 17.17 17.60 14.73 ».67 
3  ^ 29.57 30.7  ^ .00 30.7^  ^ .^65 mm 22.47 
ftm mm 'oi iwriMs 
fgfmmfmnii mm «l wm lm^l wsA altsr^a ftt |3.p 
^mwrnm, mrniMwiwtt 19^*lf52 
ftlW'' mwf^ -"""Sil' "ffiffSST" wgaaaa Wi^i 
IMW*#,— mXmSM^ jrw4** m irts- wm* m»* qjmrtilM fuftrtile 
2Mm mwi»d wmmm latiPiMfltifc* mmm mmtmmm mmmmm 
1921 .00 .15.^ 7 -10.63 -17.93 -ll.M> -n.68 - .^65 •lfe.52 
%fm 5.If .00 i|.12 J|.18 lt.89 Jt.97 k.2k 5.09 
%m% .ao .17 .n ,m .12 .20 .11 .11 
19^ M •5.12 -f.sa -.09 -.23 .53 
%m 1.35 -8,i^ 5 .00 .l8.2«t -11.97 •12.31 :-9.65 •15.15 
3f  ^ 3.7S •.98 -1.39 .^39 3.51 3^38 3.71 1.81 
%m 16.76 16.61 li^ .19 9.SI 16.63 16.^ 3 Ik.31 
«^M 2 .^18 .00 26.81 si».6o .^79 23.21 .^ .97 
mm k,2h .In .in .in 4.0  ^ k,01 k,os 2.87 
1930 .00 ..a .^96 -1.05 .1.08 -2.^ 3 
1931 1.88 .00 .^6i -.09 -.23 .6k -1.37 
'W 8.50 1.M6 8.iiO 6.67 8.^  8,lt6 7.S3 8.27 
iis .00 -5.81 .5.83 -5.7% -5.85 .5.83 -5.83 
193^  ^ i.oa .00 J^M 'hMf .5% .in .95 -1.37 
wm 7.87 6.32 6.67 6.67 7.6U 7.72 6.68 7.7i> 
ifM .00 -7.50 -8.79 -lO.ijO -6.56 -5.72 —8.^ S 
1937 7.50 .00 .00 8.53 7.i^ 3 7.^ 3 7.1»2 5.9^  ^
19  ^ ll.$5 7.18 9.29 11.65 7.96 8.3.f 6.0^  ^ 10.07 
1939 1.87 .H .31 .31 .97 .9  ^ 1.17 ,€k 
19  ^ .30 -.95 .1.^  .» .20 .11 -.21 
19^1 .00 -.55 -.03 ••71 -.55 -•|3 -•63 
l.%,93 .00 13.01 3 .^93 13.69 13.76 12.83 
19^3 f«S5 3.38 5.10 3.38 .^99 i^ .97 5.30 k.2k 
19  ^ .00 •3.76 -13.1^7 -13.Jt7 -6.lJ» »6M SM 
1^5 16.8  ^ .00 1%.96 l6,8ii If.^  if.Sf lit .31 16.22 
19J  ^ lf»®6 Ik^TS .00 lt>.72 13.79 l^ .C  ^ 12.08 15.06 
l9i^ T 9.^  8.1^8 S.ft 9.» 6.90 6.98 5.^  8.1T 
19  ^ 6.17 5.18 6.17 foi %m 6.03 5.19 6.15 
19  ^ 18.23 17.^  .00 18.01 16 M 16.63 lfc.31 18.02 
1950 If .as 18.23 13.10 15.28 15.^  13.57 17.39 
1951 i.^ i«9  ^ 1.30 t.0 .5»> .76 -.u 1.70 
wm 9.97 9.7^t .00 9.7i» 9.OS 9.10 7.63 9.97 
IT 
Wikhim M* Avmj of profits fyoa ma of mltrogtm following mricw# pl«aisg 
jrcTOfedttree, com, at $1.06 f®r 'bttsliel #a4 atti?os«» #3-50 f«3? 
tl* pottnA isertsait, ^elta »«mb BtmmilM, 
first • «»ft 
:Perfect tMBt l6flt mm 
toe«r» y®«r*e farallel r«e« rmti- me» . ms» , ''ws-
l«te# faactioa jwried MOg^s sqgisgs .goasee B^ees li«BiiiTiiriiriiMiiiiiliiiirii<ii.iiiiiiiiti|iii ii'in •n-f|-|Tni i iiir 1 irP-iniiiiHirifiii-• 1 iiiiirr nii [iiiiiflir>i'iiiiiiiiiii i in r 1 nn r n ri- 1- r r 11 1 "ii -iin •i -'iii • 1 **1 i t rirr"-|i'' -r"^ ^ 
(toXlars) 
.00 -15.U7 -13.H7 -18.^  -11.97 -12.31 -9.65 -15.15 
.00 -8.4^ 5 -10.63 •1T.93 -ii.jf^  -11.68 -9.65 -ii^ .5a 
.00 
-7.50 -8.79 -13.^ 7 -6.56 -6.69 -5.83 -9.32 
.00 .5.81 -5.83 •lO.lfO -6,llf -6.48 -5.72 -6*26 
.00 
-5.52 J^M -5.7^  ^ -5.82 -f.85 J^ .66 ' -5-83 
.00 
-3.76 -540 -1.09 -1.06 -.61^  -£i%3 
.20 ..9B -2.66 .fc.89 -.55 •.53 •2.22 
.30 
-.95 •1.39 —^ .M-6 -.09 -.23 -.11 -1.37 
.66 -.a -.09 -.23 .11 -1.37 
1.02 
-.15 -.03 -1.39 .1£ .20 .U —63. 
i.at .00 -.02 -1.39 .22 .20 .53 -•21 
1.35 .00 .00 
-.75 .5H .^ 1 .6l^  -.11 
xM .00 m .5^  .73 .95 M 
2.96 .©0 .00 .31 .97 1.17 1*70 
3.78 «©0 . .00 ,hi 3.51 3.38 3.71 i.Si 
.00 2.53 i^ .O^  k,oi i^ .03 t.87 
.17 .00 2.96 U.69 .^97 k»'sk 
5*35 .31 .u 3.36 »^ .99 J>.97 5.19 5.09 
6.17 .1^ 1 .31 1^ .12 5.9$ 6.03 1».30 5.9i> 
7.50 IM .1^ 1 5.18 6.90 6.98 5.9*^  6.15 
7.87 1.30 6.67 7.1^ 3 IM 6.0i^  l»7k 
8.50 , 3.3S 2.^ 2 6,67 7.a 7.72 6.68 8.17 
P*32 5.18 k.m 9.21 7.96 8.15 t.^ a 8.27 
9.97 6.32 5.10 9.3i 8.39 8.1t6 7.53 9.97 
11.65 7.18 6.17 9.7^  ^ 9.02 9.10 7.63 10.07 
1^.93 8.1i8 6.67 11.6§ 13.69 13.76 12.08 11^ .31 
15.06 9.7i^  8.i»0 13.79 1^ .08 12.83 lJt.i»2 
16.76 aJ^ .7a 9.29 1^ .93 l$.id i5*35 13.57 15.06 
16.81> 16 *61 13.01 16.8J^  If .28 15.^ 6 14.31 16.22 
18.23 17.62 13.10 18.01 lo.M^ jy6»63 2J1*.31 17.39 
19.^  18.23 1^ .^79 19.^  16.65 16.63 16M 13.02 
26.81 .^18 l^ .^96 26.81 2«>.60 2%.79 23.21 25.97 
6.TS^  . M,n 1.56 
m Mi 
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plmmim «r» m iMflit s£fmim&. tbi wrayjjitle priw 
fatio tj®«4 4s eMptHatta^,* Iteyefow, •»»»« «ai ««• 
cilaiiQM Mtmdt 1»« mie«t|ri^d at fm® TOIw. It 'W# foisted 9mMMT 
•|ii»t 'tMii »•!»%• is a®% m s-toSy wMA t® §mm&m 
w$M lMft% m ta m m^^m* to |»tiil wis 
emiU lM''»iii €t m «sttsmtiw m mpl® pMtetieaft 
i# *31' iwsttitt sAwiiiiajaL i« a '^ tm 
il. 
nwr MO iaMEfflB 
-plam tmt' •(isni«€iti«s mst %« msM mi 
to tiwr^ im m% mm. tmtwf OoHisiwi «?• i«pte«a.%iawa 
jHradiiettm isrMtMs Itaiwiiii «p» imrttee eMditicmft imilter' coilitiwi 
^ eartr^Lljii :aiiy m mmm f«a? 
miiimm4Mmiim%%m mtmijoi S^te^B/Am I^S #&Mt4 
10@BW'3P6BS8I^ "feSSIB ]|»pff#tiiy|fi«Mff pXwSB ft-T* wft^* jgg -§0' i^g Di^ls^il: ^  
tip 1# t-ii»fa»n,-lgp»ifc pp@te@SlW g">-»«^i. '1% 'Ute i'lM 
iir®^ii@ti@» i«i ^ ir #f ^memmtm.* 
mmm» p^tt. 
En BliliiMr SSresX^X tilPOM#iWS te nmmS im •wt«n*i4'ii» waSww 
w«r^idii^ ii»«« .«Mnpepi^ a* %@ «%HHM IMP wil $mmm prcCit ^ 
«iHPiii^tio» ^ %© ««»• »i»w® m ^ .i«^, 
Jsmmmt ^s »t«<^ to te im «& wlwt.# » m 
t©t a moxi ^e& mmmmimimm. t# tawew: wHX.. 
®m0A t&t 1^8 'W9W9 Ii®w®fiii '^ iflJcji® 
itf«t iyii!»ftif|.ff%^ yyf> geggit ifinliifl ^ nyn -in»t|>«»iiiiiiiM>»>fe«t'i 
lileri&M 4*% 'tihft fhwiiA giiaiMi'iitf.WaiMi*. -ttta»M.^.. SlMWKtllS'* I<i*ii4»«t*fa8|f 
pirt©4 i92l*ai952* of »tla«iiii ««» 0*%f p»3? •©i^ 
la t| pe««rt to5sM»iift#« Wrm tis®®« tefca jgro^tie® .fwtt«iai eeP •!» fMi' 
t i t(%j^^t^$ f #w%. fA«3te.| 'I|^ #i«Bt»» 
i^liedi % asaotes v«a.t3ai^ eoadltioas, msd X^, %»«.*% temsi^ ^ ^liiiy 
#W6l^6Hhl' 4^ IMTO&iS'titoB. W9&9 SSlli*BW8i* WyStSti. '^ BS titelt 
f I  ^  
f 
I S B B-
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m 
SSIKS Wtf SSW i^wSSSW teSEWSlS A tBiBWiWli-ISg 'fllW^SSilS.- SP96l®''» -
ttirity m% f©llow4 •&, .y«sge o£ mx'giwX iro^ttvity, tm. 
ta sauws iter® ^ m»t p?c«flti^2« 
fwtw ifgLtentiiia wm thaa tl» lil^®i wM w»4 in tte ©iptyt* 
mm% Mix 7| «8ug osetft M ai^t 
'^mri0w fiysttw ^ tmr pMmim ^ tettm @f'liM 
v#aM hmm yimJMd BiMMr mm&im mMw ^ prit# wlio 
iNbt wm. Am, prtawll^r# ^9 ti» wt siK ia@iwiialtt' ne 
ailap^fi ag^limblaa yima a s«i6t« mt«- ins laticalNii, 
'Wtt^r wtm mti0 3*30, tmrnmr, tiia tt»®4 m mwt preifitifcl* 
usiMi wi«' dii«»tesl wm ^ fiotwiis^ ' Mmm, 
•pwfc®* Mtimmwrnm ia wimlt® weiad Iwrt tetm oMoliait warn •ton* 
tSttiif •a® lutter p?4^ »ti© ISO aitr^a -wwilt %v%v htm. iteita iiiiiiM, 
tf flinit mm m pewtrfc »®5wsfefi. Cewsfueatlyi 
Mr wmM te«« »aX1^4» Jkmra^ fMfit ftm tM ms0,tm%im «i*' 
Mtrctgaa irmiM. tew %«#& if p'imB Imd %e$ti 1»i^i'« mm m 
iHtdite mm«smm md mmUM»t if ite wmm 
MjBsaatog ia ismm <b£ "b«#t »siaii@a ia 1o®b»® tte wrtbtip 
i# ^ mm m&. 1iimi»4 m tMM i® lln 
sntaf tf iMTS* 3^ Miitim, mMwt Ima mm mi 
f»3f«iseliMp xtmm m mmy Isfistad ia al"fem««a wis* gr»te#1i f©f «!»• 
It m wsp©M«8 vmli. yi@M 
i»ti«fiwt«ry ift»iia.t» fm ^ ftewr wttt 'tipltftl. 
«w©rtwatl«s. Fs* ^ fmms iritii «j.lalt®4 mtMmumg.^ 
• # 
piweiwe fjjwi mm m mm ®f mMm 'wi^wwitR we^t 
mmm t# le ta ^ 10 e©««i?tt 
•Isoa Malirt.ts&%t©a «f pfirfit# wt* « s#Ft©4 ^ ytiBir. w^a %# 
m 
^ K1 2 
^ " 1 1  
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ISISSS^sl s»«sii!5$«$S g p i g l l m ^sSs S 
SOMIO«4-pf~»V»VJIU»Vfl 
{_» jij 
^ pJ 10 m 
€3^. 'OS" 
# • «"' .•' • « •' ». • 
•  •  « ' • • • * • ' • * •  
u» {^ •p*vo ~4 <»u> o -r m OS 
^ W OS^^OJ 
V#l 0NUl<jeu» f-»W O JCW -jr 
«: * ' •' •'. • * «' •' «. «. * 
-4%® 4r^tia ©"ui #^0 oai#* 
v«u» o%c^4f ^rvB\n i-»u» J* rdijtfwviitrf H #?•» w ••?• 
^ ^ •*!%.«* «• %• •'# % • seif %• %( 
M%ia fli: f# JSi H» K 03^ b Ca€a ^ 
•  * « .  *  
t-» #' 
4jr«-^ #^-4 ^O 
SS&St'&H \n'*&ui^ij^moo ^ \n ~a 
ft>\flr©-4 054r(yv0 •!!?•%« 
» » U» 0\ 49'U» ftS UJ -IT 
'I# 'W ** H' ••% ••«, •«» * 
aSspssssa-Aasis 
• • ' • fk' • * « • ' • • ' •' CSHI fO M ON FO ^ 4?" OSVII UJ 
5SIIIS51§s ItfHgSBIf 
m 
I*- pr©iactivity® •cl' ultr&m^ at wrlow Iwels, Itelt® 
B»Befe fcpdytasat Statiea, Stowsfo'llle, Mtssisilffl,' .1921-195S 

































1 2 J % . 5 . 6 
g*t 1.% .6 •^8 
-2.9 
3*1 5»0 5.t 5.2 3.t .9 
34 ^ 34 34 34 • ' 34 34 
8,9 •• I4. ^•5 3.2' .6 -34 
1#7 •:.l *1.2 •1.7 
3.%' • •• • • 5-2 5A %.! 1.2 -3.3 
Q»0 ••• '3*9 9.1 6.3 .6 -7.9 
9.€ 17.t at .6 25.8 27.0 26.1 
3.3 5.2 ^ 54 ^4 1.9 -^•0 
2#5 •• I-.9 3*^ 14 •14 
l^•a : 34 i.9 1.6 .9 
3*? .• 5*9 *6*6 5.8 •*5 
1*2 sa g.8 3.t 3.3 3.2 
t.9 34 1.0 •2.9 
3.5 • 5*6 6#5 53 3.0 
1.6 t.% t*6. 24 1.1 *•7 
1^.1 64 f«0 1.5 -3»0 
3.0 " 5.1 . ^*3 d»8 6.5 54 
3.8 3.5 : 34 3.1 2.9 S.6 
2*k 3#9 kk %,1 2.8 .6 
M • • 3.1 ,3..a. 3.S 3.2 3.i 6«d 64 5-7 5.1 lt.5 ^.0 
5.3 %.6 3.8 3tl 2.^ 1.7 
2.1 34 , 1,9 1.6 -.9 -^.5 
7.t 6.6 5.9 54 ifr.7 %.l 
kS 7.0 8.1 ?4 5.2 1.5 
. • kS 5.0 5.1 5.1 5.1 
34 5.1 6*0 54 3.7 .7 
ks6 
64 
74 8.7 8.1 54 1.8 
64 64 64 €.3 6.3 
t.7 3.2 3.a., %,9 54 $4& 3*1 6.7 64 kS 2.0 
^CM-ctila-bti. ss ^ &M 1i» Iwels 
li^l« 0, Bainfall and t«B?per8it\a« June-August, Belte l^pftwiBfe 
Station, Stonevill®, Mtsslsslppi, 1921-1952® 
Mm Rainfall 
cat 
sv^rage '§mm '• Mm . '  .  . i 
; (tmilmB) Ciiipre#*' 
1921 '2.6 3.7 1.8 • 80.8 83.2 S3.8 
19» 5*2 1 .^2 1.8 60.0 81.8 81.6 
1^3 ' k,6 ii.9 7.1 79.0 80.6 81.5 
192  ^ .3 .8 .8 «,t 83.2 Sk.Si 
1985 l.S 2.2 2.3 83.2 83.6 
1926 1.1 1.9 3A 79.3 81.6 81.3 
1927 1.7 h.3 7S.0 
19S8 6.1 k,B 7B.k 83.0 m,h 
i*0 2.1 2.1 79.8 .^9 .^0 
1930 .5 1.3 77 85,1> 8l..i 
1931 k.8 2.S 79.0 80.2 ^77.1 
1932 '€,1 6.6 1.3 81.5 S3.3 .^f 
1933 1.3 6.0 t.4 77.9 81.1 80.2 
193  ^ 6A 3.^  .k 80.0 te.3 
1935 f.i l.S l.f tta Q&.2 82.6 
19^ 3.,1 k,2 1.0 80.6 
1937 1.6 3.7 81.9 82.3 80 »€ 
1936 . I.,® 3.9 5.7 76.1 81.6 .^li 
1939 f.« 2.0 .5 79.7 m.3 83.0 
19JfrO , t»? 13.2 t..i 77.2 79.0 a0^ .t 
I9in t,% 3.S t.f 79.8 .^2 St.f 
19^ 2^ €S 1.9 - ks T9*k 81.6 80.0 
iiiiiiii'# 4^ In' fill'ait If# iS# • wmmwM^W vXjJEaPf»w4»'Pg*^WA 
tmm 
or 
Jtoy iRsis aoar WWBWiWiiiliilitill 
(lashes) (emmf ? 1 1 
I9it3 i.6 1.1 .^0 81.8 Sg.7 33.8 
l.€ 1,6 5.^  81.9 68.7 81.7 
19^5 3.9 7.^  t4 Tr.9 80,0 80.2 
19if6 7.0 3.B i.3 76.7 80.2 79.5 
I9i^ 7 5.8 2.1 .9 '^B.k 78 .If 83.2 
19itB J+.o k.6 BOA 83.^  ^ 79.2  ^
1^9 3.® 3.h 1.7 79.8 8S.1 ao.7 
1930 3.0 7.3 h.k 78,1 78.7 77.7 
1951 6.1 .1 79.0 81,9 as.9 
195a 1,^  1.5 1.2 83.3 83.7 .^5 • 
18 ym» 







twlw SWW8 tm uitJWb aefftttw a»gl»l pw^tawtiTity |« 
iaSitat»4 m h&f<m Bix tmrnmrn^t att»0«i« C3»^l» lf^*l927»' 
Wm, im 1938* 19^» 3^36, 1937, mH 1^). 
•?1 
P, of r«0t»BSiosi e©tfflet«ml5f «f Itww fwitea®®* fm tb® iaita, "BrwxA l^riaesfe 
Stowwin## 
Year d.f &3S^ $/ a.f ••• «.i. 
lfS3 6 m*^ 33^ .^ ?T , 1 
19^1 6 • f  ^
1950 6 as imst lS»fTl • 5 
15 • . 3,007 
Totals 18 a 359.9 220.688 J.? 
uifftiiNiiiwi for Sy^2 Zn»*s^^ 175.78s 
• 
t 
? X g S9.t3«i« 
' 
lilW( 9«ia« fm « liMw mm iUi tefteri'b® 
tl» mlmtimMhtpt ««ip» fl«lA8 m»& nitt^a 
fmette* 3.t«M ia M3« 3« 
Saiijto I* lkt«swiiia%t®s of iM«4 tia fltti* wiiillwitiajlS^^ 
mt»s ^ / 
% k,91 £,©aa 
• ' &  13M 7^1 
$ 819.^ &6M s^-
1 k f M  tif 
M 1 mm 
i , 99*73 im 
l8y@i^SP *' 
t© ait««?tia la l»iifeals ftr »@i» g* «tet®wila»a ft??» fie 
%% i i '  
a cu ro 
•• \n 
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